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PROGRESSIVE LIPODYSTROPHY AND HYPERTHY- 
ROIDISM 

G. MARAnON and J. BLANCO SOLER 

From the Department of Medical Pathology of the General Hospital 

MADRID, SPAIN 

The disease, or rather syndrome, which Simons called "Pro- 
gressive lipodystrophy” is certainly not a new discoverj\ Zalla 
(1), for example, quotes the oldest case known described by 
Morganni. A short time back, when reading the clinical his- 
tories of girls given to masturbation, bj' Zambaco (2), we found 
the indication, made in passing, that one of them had "a great 
lack of fat on the upper half of the bodjq as compared with the 
lower half.” And it is probable that moi’e data, both literary 
and iconographical, can be found dealing with this question. 
But the first to make an accurate description of the syndrome 
was Bai'raquer (3), of Barcelona, in 1907. His case was that of 
a girl of 16, whose face began to grow thin in such a fashion 
from the time she was 12, that she decided to consult our dis- 
tinguished countryman, who found a very intense fusion of the 
adipose tissues over the upper part of her body, whilst the lower 
part contained a normal amount of fat. This author insisted 
on the complete normality of the skin and of the muscular 
tissues and suggested a probable intervention of the vegetative 
nervous system in its pathogeny. His description was thus 
complete and his case one of the most typical described (Fig. 1). 
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ItYe draw attention to this to suggest once again that this syn- 
drome should be knoum as the “Sjmdrome of Barraquer-Si- 
mons,” as Simons, although he added interesting anatomic and 
pathologic data in his reports published in 1911 and 1913 (4), 
found no need to alter, clinically or pathogenicall}’, the funda- 
mental lines of the first description by Barraquer. 

After the publication of Barraquer and before those of 
Simons appeared eases by Campbell (1907) (5) and Pie and 
Gardere (1909) (6), and many more at a later date, so that at 
present we have knowledge of more than 60, which we will 
not mention especially as it is not our object to make a biblio- 
graphical review, which can be found in the monographs of 
Boissonnais (7), Long and Biekel (8), Weber (9) and Smith 
(10). In Spain contributions have been made to the causation 
of this disease by Marahon (11), Pardo (12) and, more re- 
cently, Barraquer (13). 

In view of several cases which we have seen recently we 
wish to add data to those already known as to the symptoma- 
tology and pathogeny of progressive lipodystrophy. 

In the first place, it appears that the name by which this 
syndrome is usually known is quite improper. Barraquer (3) 
called it “Atrophy of the cellulo-adipose tissues”; Simons (4) 
called it “Progressive lipodystrophy,” which has been univer- 
sally accepted. However, both of these names are notably im- 
proper, since neither expresses the real characteristic of the 
process, which is its strange localization. In his latest work, 
Barraquer (13) calls it “Juvenile adipose dystrophy,” which is 
also much too vague. Probably the most accurate name would 
be “ Cephalo-thoracic lipodystrophia,” which indicates the really 
pathognomonic character of the process, that is to say, its locali- 
zation in the upper part of the body. However, we do not pro- 
pose to enter into discussion over the name, still less so in a 
syndrome whose pathogeny is still imperfectly known. 

Since we have devoted special attention to the study of this 
sjmdrome, we have been able to observe that it is not a rare 
disease, but on the contrary is rather frequent although, as 
usual in all diseases, the extreme cases are seldom met Avith. 
But with respect to the distribution of the fat (leaving aside 
those eases in which this distribution is tmiform and normal). 
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"WG noticG 0 kinds of imkcilsncG t f I ig firstj liicli is flic cgsg 
of those people whose fat accumulates chiefly in the upper part 



Fig 1 The first case of lipodj strophj described bj Barraquer 


of the body, what we might call typical “phi-siological” fatness, 
which comes over heavy eaters and drinkers whose volume in- 
creases at the neck, chest and upper part of the belly (plethoric 
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type) and whose legs remain slender; and the 'other kind in 
which the fatness aifects chiefly the lower part of the body. 
The latter is so frequent that thej’’ form a class apart from nor- 
mal beings only in their aesthetic aspect. They are nearly 
always women, frequently young people with no apparent con- 
. nection with an outward cause. At any rate, in our Southern 
countries this is so common that there is a popular saying that 
these women have “the beauty of the thrush, a thin face on a 
fat body,’”^ which is a description, even in its translated form, 
which corresponds to the primitive description of progressive 
lipodystrophia. 

As we have said, when the distribution of the adipose pani- 
cle is carefully observed in his patients, one is surprised to see 
the large proportion which present the eervieal-thoracic lipo- 
dystrophy, either in an advanced state or in lesser degrees, which 
are really “frustrated forms” of the .syndrome of Barraquer- 
Simons. It must also he borne in mind that many patients 
oppose the suggestion that they should be observed naked, and 
this lessens the extension of our observations. 

We would thus suggest that the syndrome of Barraquer- 
Simons is probably nothing more than an extremely accentuated 
form of distribution of th & adipose panicle which can be consid- 
ered O'S common, and in consequence there are a whole series of 
graduations of intermediate forms between the accentuated cases 
and the noi’mal state. 

As is well known, and we have stated above, the syndrome 
consists of; (1) a tendency of the upper part of the body to 
grow thin, in which detail we are all in agreement; and (2) a 
tendency of the lower part to put on fat. Opinions differ as to 
this second point, for whilst some assert that there is an effective 
increase of fat, others deny the increase which is onty apparent 
by contrast with the thinness of the upper parts. Our opinion 
is that this increase of fat hardly ever exists, as can he verified 
when the evolution of the patients is followed for some time. 
However, occasionally lipomatous formations can he observed, 
especially in the upper part of the thigh, which increase the 
volume of the lower limbs. 

In our opinion, then, the essential point is the tendency to 
thinness of the upper parts, and not only the action of becoming 


♦La hcrmosura del tordo. con la cara flaca y el cuerpo gordo. 
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thin hut also the inability of recovering the adipose panicle. At 
the same time the lower part remains normal, unaffected by the 
cause which makes for thinness, but also untouched by any fat- 
tening cause, and yet free to accumulate fat under the action 
of the inner or outer circumstances which usiially make for in- 
crease of subcutaneous fat. This is verified if the patient is put 
on excessive diet and absolute rest; the thinness of the upper 
parts remains stationary, whilst the lower parts put on fat as in 
a normal individual. This is shown by the eases of Miraille and 
Fortineau (14), Zondek (15) and our own. On the other hand, 
if the patient is given th3’’roidine, as we have tried, a normal 
loss of weight is observed, aecentu'ation of the thinness of the 
upper parts, and certainlj'^ a thinning of the lower limbs, al- 
though perhaps less mai'ked than in normal subjects, especially 
when affected bj' adipose tumours. 

The fusion of fat in the upper part of the bodj' maj’^ reach 
the absolute limits described by some authors. This total re- 
absorption is characteristic and justifies the qualificative “pro- 
gressive” given bj" Simons to this disease. But the extreme 
limit of this disease appears onlj"^ in a verj- limited number of 
cases and not in all the intermediate cases which, as we have 
stated, are very numerous. When the fat has disappeared totally 
the disappearance of the “fat ball” of Bickat is t3'pical, as also 
the disappearance of the other adipose process of the face, which 
generall3' resist persistentl3’^ all other causes of thinness, even 
those which are ver3’- severe, such as exhausting illnesses, pro- 
tracted hunger, etc. This circumstance gives the face of the 
patient that “skull-like aspect” of the total marking of the 
cheek bones and the whole of the skeleton of the face, under the 
skin. The coincidence of this total absorption of the fat of the 
face with a generally normal state of health is in itself sufficient 
for the diagnosis of the disease. 

Apart from these details of the lipodystrophic process there 
do not appear to be other subjective or objective .s3^mptoms of 
the disease. All other manifestations described by other authors 
and which we have noted in our oum cases, seem to us to be de- 
pendent on the other pathological states which almost without 
exception accompany the lipodystrophy, and which are in a 
certain sense the “activators” which reveal the disease, but in 
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no way whatever do we consider that thej>- are directly related 
to the lipodystrophy itself. 

The first observations of this disease were attributed by 
Barraqner and Simons (3), (4), (13), although with the natural 
reserve, to neuro-vegetative disturbances. Long and Biekel (8) 
recently insist on the same hypothesis, in support of which, 
apart from data as to pathogeny Avhich they themselves admit 
are doubtful, they allege the frequency with which these pa- 
tients present nervous vegetative symptoms (which we must 
admit are almost ahvays of rather vague significance). 

Another group of authors have tried to explain the syn- 
drome under consideration 'by disturbances of the glands of 
internal secretion. HoAvever, in the first place a constant endo- 
crine symptomatology has not been found in eases of lipodystro- 
phy, nor glandular lesions Avhich are not exceptional (it should 
be borne in mind that autopsies have been very rare), nor the 
slightest experimental data Avhich support this supposition. In 
the second place, there is a fact which contradicts the exclusively 
humoural explanation, and this is precisely the localization of 
the lesion in only one segment of the body, which could only be 
explained by intervention of the nervous system. The only 
anatomo-pathological data at present available on this syndrome 
are those of Zalla (1), who found a tumour of the hypophysis 
in a corpse, Avhieh liad not been under observation during life, 
but the aspect of Avhich guaranteed the accurateness of the diag- 
nosis, and the ease of Sarbo (16), aa'Iio found a lesion of the 
corpus striatum. 

It seems more logical to admit the collaboration of both 
these factoi’s, the neuro-vegetative and the endocrine, which it is 
known appear so frequently united in the clinic, especially in 
the group of diseases which Pende (17) called “sympathetic- 
endocrine diseases, ’ ’ or which we might call still more aecuratel}’’ 
“vegetative-endocrine,” such as the different localized lipoma- 
tosis, symmetrical lipomatosis and tropho-cedema. This united 
action would explain why the humoural factor should act only 
on a certain segment of the organism; at any rate there have 
been several observations in the clinic Avhich show that this can 
happen especially in lesions of the hypophysis. For example, 
Pansini (quoted by Pende, 17), describes a ease of hemilateral 
acromegaly, Biedl (18) mentions another ease, and Ave have also 
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observed the same (19). Neiden (quoted by Beck, 20), refers 
to an observation of obesity of hypophyseal prigin limited to 
one side only, and Beck adds that this would not be an excep- 
tional observation if both sides of the organism were measured 
carefully. Bartolotti (21) published the very interesting case 
of a man whose left side was attacked by obesity as a conse- 
quence of atrophy of the left testicle; and Athias (22) quotes a 
case of Weber in which a bird had male feathers on the right 
side of the body and female feathers on the left side, and in 
which, at autopsy, a testicle was found on the right side and an 
ovary on the left. The eases of hypophyseal lesion might be 
interpreted as suggested by Long and Bickel (8) on the sup- 
position that they are not due to an endocrine disturbance but 
to the lesion of the para-hypophyseal metabolic centers. How- 
ever, without going into a discussion as to the exaggeration of 
this effacement of the hypophysis decreed by the physiologists, 
the cases of Bartolotti and Weber are sufficient for us to afSrm 
that humoural disturbance can act on the tissues in a segmental 
manner, naturally in collaboration with the nervous sj’’stem, 
although the mechanism of this collaboration is not yet known 
to us. 

We do not wish to insist on this suggestion, which for the 
moment .is absolutelj^ theoretical. But we do wish to produce 
certain data which indicate that the cephalo-thoracic lipodys- 
trophy is frequently combined with hyperthyroid states and 
more frequently than imth any other pathological state. 

Several years ago Babinski (23) published a case of “Base- 
dow’s disease with myxeedema in the lower limbs’’ which we now 
suspect was hyperthyroidism with lipodystrophy. Gertsmann 
(24) has described a typical case of lipodystrophy combined 
with hyperthyroidism. The case of Smith (10) was also hyper- 
thyroidism with hypermetabolism (-}-36%). Christiansen (25) 
and Feer (26) have also observed the coincidence of lipodys- 
trophy M-ith thyroid ailments, although the latter were not of 
liyperfunctional type. But we wish to base our arguments 
chiefly on our own experience. 

The first case we reported in 1920 (11), was that of a hyper- 
thyroid patient, although the syndrome of Basedow was not 
pure but accompanied by melanoderma, virilism and ovarian in- 
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sufficiency. The observations which we have taken at a later 
date follow. 


CASE I 

Woman of 48 years. There are several family antecedents point- 
ing to hereditary syphilis (father and two brothers died of juvenile 
hemiplegia), although she, herself, has had no suspicious manifesta- 
tion and the Wassermann test was negative. She was very nervous 
from early girlhood; her first menstruation was at 12 years; she 
married young and has had 8 children, 7 of whom were still-births. 
She was stout until 40 years old and began to get thin at 42, becom- 
ing more nervous. At 47 — that is to say, in the previous year — men- 
struation stopped and the loss of weight became accentuated until 



Fig 2. Patient. Case I, 12 years previously, in .normal health. 

at the time of observation she weighs only 45 kilograms for a stature 
of 1.68 meters (Figs. 2, 3 and 4). The symptomatology we have 
noted can be divided into the following groups: 

On the one hand, we find a typical hyperthyroid syndrome cor- 
responding to the form which we have described as “menopause 
hyperthyroidism” (27) : great thinness, discreet thyroid, hypertrophy, 
tachycardia, trembling, slight exophthalmia, great motor restlessness, 
sleeplessness, strong hypertensive and emotive reaction with the in- 
jection of half a milligram of adrenaline, oculo-cardiac reflex dis- 
tinctly positive (108-120) and a very high basal metabolism (-{- 95%). 

On the other hand, an aortic insufficiency can be diagnosed in 
this patient, well verified by auscultation and percussion, tolerated 
well by the patient and undoubtedly related to the syphilitic ante- 
cedents. 

The state of precocious senilism is also very evident in the 
patient, whose wrinkled face, hard arteries, scanty white hair and 
general tired face seem to belong to a woman of 60. (Figs. 4 and 5.) 


Fifr 

■weight 1 ' 


Fis 
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Finally, even when the patient is dressed one notices clearly the 
contrast between the extreme thinness of the face, arms and upper 
part of the body and the normal corpulence of the lower part of the 
body and the legs. When undressed this contrast is even more marked, 
the body appearing as if divided by a horizontal line at the height of 
the waist above which the subcutaneous fat has almost completely 
disappeared, but has remained below the line in sufficient abundance 
to form the large suprapubic prominence and the adiposity of the 



Fig. 5 Patient, Case I. General aspect. 

thighs which are noticeable in the illustration. In brief, it is a 
typical example of cephalo-thoracic lipodystrophy (Fig. 5). 

Diagnosis: Climateric hyperthyroidism; precocious senilism; 
Syndrome of Barraquer-Simons; aortic insufficiency. 

CASE II 

C. V., 38 years old, married. Her mother died suddenly, and 
had suffered very much from “palpitations.” The patient had men- 
struated at 15, married at 21, and had 7 children without complica- 
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tions. She gave a negative Wassermann test. Two years previously 
she had begun to lose weight and to experience various disturbances, 
having lost as much as 23 Kgs. up to the time of observation. Our 
examination gave the following results: Presentation of a hyperthy- 
roid syndrome with large retro-external goiter fixed stare; slight 
exophthalmia; trembling; tachycardia; palpitations; sensations of 
heat; great emotivity; slight lymphocytosis; etc. 

On the other hand, we find evident symptoms of mitral insuffi- 
ciency with blowing systolic murmur and typical radiographic shadow. 

Finally, even when the patient is dressed it is obvious that, in 
spite of the intense loss of flesh, this has not been at the expense 
of the lower part of the body, which has kept its fat, whilst the upper 
part shows extreme emaciation. The patient herself expressed her 
surprise at the phenomenon which was so evident on examining her 
naked. 

Diagnosis : Retrosternal goiter with hyperthyroidism; Syndrome 
of Barraquer-Simons; mitral insufficiency. 

CASE HI 

A. S., 30 years old, married. Has had two abortions and one 
child. At an early age had several infectious diseases and appendi- 
citis. Her mother died insane. She gave a negative Wassermann 
test. Six years previously, when apparently in good health, she be- 
gan to lose weight, which in the last four years has reached a loss of 
11 kilograms. 

With the exception of continued attacks of pharyngitis the pa- 
tient has nothing more than a hyperthyroid syndrome which, whilst 
clinically is not very intense, is still perfectly distinct; diffusive 
hypertrophy of the thyroid, fixed and glassy stare, normal hut very 
unstable pulse, and typical trembling of the hands. The circulatory 
and nervous reactions to adrenaline are negative. However, the 
diagnosis of hyperthyroidism is completely confirmed by the determi- 
nation of the basal metabolism which gives -f 40%. The oculo-cardiac 
reflex gives 60-68. The reflex of Hering is positive. The urine is 
normal. 

Examination of the patient when dressed shows the contrast be- 
tween the extreme thinness of the face (skull-face) , thorax above the 
waist and the width of hips and thickness of the legs (Fig. 6). Un- 
dressed examination confirms the existence of the lipodystropic syn- 
drome, typical but not intense. The patient refuses to be photo- 
graphed undressed. 

Diagnosis; Hyperthyroidism; Syndrome of Barraquer-Simons. 

CASE IV 

C. B., 27 years old, has always been healthy and her menstrua- 
tion regular. She was stout and in normal health when she began 
to take large amounts of iodine two years previously on the advice 
of a friend, which gave origin to a typical syndrome of "Jod-Base- 
dow,” great loss of weight (12 kgs.), nervousness, anxiousness, sen- 
sation of heat, trembling and tachycardia. We should state that she 
comes from a region where thyroid tumours are endemic (Asturias) 
and that she had always had a rather heavv neck, and her mother 
also has a voluminous simple goiter, all of which explains her sensi- 
tiveness to iodine. At present she is much better. (After discontinu- 
ing the iodine for several months her basal metabolism is normal.) 

She is herself surprised that the loss of flesh is confined ex- 
clusivelv to the unner nart of the bodv. In effect, her face, thorax 
and arms are skeleton-like, the disappearance of thg fat of the face 
being extraordinarily intense. On the other hand the adipose panicle 
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is well maintained from the hips down, giving the typical contrast 
of the proffressive lipodysti ophy. 

Diagnosis: Iodine hyperthyroidism and Syndrome of Barraquer- 
Simons. 



Fig 6. Patient, Case III Cephalo-thoracic type of loss of flesh 


CASE V 

C. N. de G., 57 years old, is married and has no children. She 
has always been healthy. Her menopause occurred at 48 and about 
that time a tumour began on the right side with typical hyperthyroid 
symptoms : thinness, trembling, tachycardia, emotivity, etc., with basal 
metabolism +20. (At present she is much better.) She showed 
arrhythmia, dyspnoea of effort and slight cyanosis; initial myocar- 
ditis; arterial tension, 180-90. 

The patient herself calls attention to the fact that her loss of 
weight (total 15 kgs.) has been almost all at the expense of the upper 
part of the body. The fat of the face is completely effaced, giving it 
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that skull appearance which is characteristic of the lipodystrophy. 
The lower part of the body maintains its fat perfectly. There is 
slight oedema in the ankles. 

Diagnosis: Goiter and climacteric hyperthyroidism; Syndrome 
of Barraquer-Simons; myocarditis. 

CASE VII 

C. E., 18 years old. Her mother had a large goiter. She her- 
self has suffered during the past two years from a discreet hyper- 
trophy of the thyroid accompanied by tachycardia (110 pulsations), 
palpitations, trembling and great nervous excitement. During the 
past year she has begun to lose flesh “from the face and arms only,” 
as she herself remarks. 

In effect, the examination of the patient confirms the almost 
absolute disappearance of the fat from the face, thorax and arms, 
the inferior part of the body being almost normal (or rather slightly 
excessive). 

She showed basal metabolism, 30; slight lymphocytosis; normal 
urine. 

Diagnosis: Juvenile hyperthyroidism; Syndrome of Barraquer- 
Simons. 

Besides the.se eases, we have seen two more, one published 
by Pardo (12), and another the history of which we do not copy 
here, as it reproduces that of any of the known observations in 
which there were no hyperthyroid symptoms. In consequence, 
the proportion in favor of the coincidence of lipodystrophy and 
hyperthyroidism is obvious: 8 eases against 2 of the 10 we have 
observed. 

Loewy and Zondek (28) had already called attention to the 
frequency with which certain hyperthyroid patients present adi- 
posity in the lower part of the body, but they insist in differen- 
tiating these cases from progressive lipodystrophy, arguing that 
it is simply the appearance of lipomas on the lower limbs, espe- 
cially at the hips, which give the body the aspect of a false 
syndrome of Barraquer-Simons. We comsider that this inter- 
pretation is not correct and that their eases are pei'fectly similar 
to ours of lipodi-strophy with hyperthyroidism. Examination 
of the photographs of the cases of Loewy and Zondek convinces 
us that we are right, although their cases are probably not ad- 
vanced and the absorption of the fat of the upper parts has not 
yet reached its maximum intensity. However, there is evidently 
in these eases a dissociation betiveen the resistance of the low'cr 
part of the body and the upper part with respect to the reducing 
action of the hyperthyroidism. The fact that the fat takes the 
form of lipomas and not of diffvsivc siibcntancous infiltration 
docs not appear to ns to he a, differential criterion, hecanse the 
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lipomatons formations, either large or small, are 2^resent in all 
forms of obesity, and in many cases it is impossible to determine 
where the infiltration ends and the lipoma begins. We do not 
know exactly the reasons for the formation of lipomas, which 
are probably of a nervous order and frequently provoked by a 
peripheral irritation, hut as we have stated, this formation takes 
place in the great majority of stout persons. There is no need 
to recall the marked frequency with which stout Avomen, espe- 
cially at the change of life, when they reach a certain degree of 
adiposity, cominenee to present lipomas; the classical division 
of the painful adiposity of Dercum is in simple adipose forms, 
lipomatotic forms and mixed forms, and finally in our clearest 
cases of lipodj'strophy Ave have already indicated the presence 
of more or less developed lipomas. Observation I, as can be 
seen from the photographs, is a typical example of hoAv the 
maximum grades of lipodystrophy and hj'perthyroidism can be 
combined. 

^yhilst calling attention to this frequency of the combina- 
tion of hyperthyroidism and lipodystrophy , ive repeat that we 
do not wish to insinuate that the thyroid alteration- may be the 
cause of the trophic disturbance. As %oe have already indicated, 
it is probably a neuro-vegetative constitution which predisposes 
the subjects to this cephalo-thoracic type of thinness, and the 
hyperthyroidism merely acts as an “activator,” exaggerating 
the tendency of the dipper part of the body to lose flesh and the 
relative resistance of the loiver part to this loss, and this resist- 
ance is, of course, more apparent luhen the fat takes the lipoma- 
totic form. 

It could be objected that if this hypothesis Avere true, any 
other cause of emaciation AA'ould have this same “activating” 
effect, but it should be borne in mind that hyperthyroidism is 
precisely a disease Avhich coincides Avith A'ery constant and pro- 
found neuro-vegetative perturbations, Avhich may have part in 
the lipodystrophic predisposition. In consequence, from this 
point of vieAv, there is no comparison betAveen a hyperthyroid 
cachexia and a cancer cachexia, for example. Just as in hyper- 
thyroidism, on the other hand, there Avould be other cachexic 
.states of endocrine nature, frequently united to neuro-vegetative 
perturbations also, such as those due to hypophyseal lesions 
AA'hich have also been sIioaa'u to cause lipodystrophy. 
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SUMMARY 

Progressive lipodystrophy, cephalo-thoracic lipodj’^strophy, 
or syndrome of Barraqner-Simons (syndrome rather than a 
disease), appears to be a predisposition to a peculiar way of 
losing flesh, determined by neuro-vegetative factors whose na- 
ture we do not yet know. 

There are cases, chieflj' in Avomen, in AA'hich this alteration 
is Avhat Ave might call a physiological or attenuated form. 

If in such predisposed eases there is an additional cause for 
losing Aveight, such cause AA’ill act as an “activator” AAdiich will 
accentuate the typical form of loss of flesh. Amongst these 
causes, the most frequent is hyperthj'roidism, undoubtedly be- 
cause it coincides Avitli faA'orable neuro-vegetative perturbations 
Avhich determine the lipodystrophic predisposition. 

'Whether this hypothesis is correct or not, it is a fact that 
in practice cephalo-thoracic lipodystoophy frequently coincides 
Avith hyperthyroidism, and in everj' case of lipodj'strophy the 
minor hyperthyroid symptoms should be sought and the basal 
metabolism be determined. At the same time in every ease of 
of flesh. In the loAver parts the fat is normal, or at least offers 
a greater resistance to the loss, especially if lipomatotic forma- 
tions are produced, as is frequently the case. 

Prom the symptomatological point of view, Ave consider the 
essential element of lipodystrophy to be the cephalo-thoracic loss 
hyperthyroidism the manner of distribution of the fat should be 
examined. Proceeding in this fashion, Ave feel sure that our 
impression Avill be confirmed as to the frequent co-existence of 
both states. 
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GIGANTISM"= 


N. A. SCHERESCHEWSKY 
Privat-Dozent at Second Moscow University 


Gigantism is the most interesting and most complex syn- 
drome in pluriglandular affections. It is as interesting as it is 
little understood, in spite oi the careinl and lengthy stndy de- 
voted to this subject by eminent authorities. We find gigantism 
in all periods of history and among all nations, especially is 
the Russian epical literature rich with examples of gigantism. 

Giants were considered “supermen”; they were clothed 
with special qualities, with enormous physical strength; the 
best national characteristics were incorporated in them; every 
act- of theirs became magnified in the songs of the common 
people. 

But our conceptions change with time. At present thei-e 
is the growing tendency to consider these giants mere patho- 
logical types, a form of special affection, that requires a thor- 
ough study. 

Such patients were not only subjects for extreme cui’iosity, 
but also served to be exploited on account of their enormous 
physical strength. So did Frederick the Great, unmercifully 
recruit such patients into his army. It was one Piercourt de 
Saint-Quen, a French baron, that conceived the idea of creat- 
ing a special fund of several millions of francs to be devoted 
exclusively to the artificial propagation of giants. This eugenic 
idea of the baron, iiowevcr, was a total failure, partly because 
of the prevalent sterility among giants, and partly because 
their children as a rule were normal. 

The tallest giant on record was Kayanus, a Finn. His 
height reached 283 cm. It is remarkable that we encounter 
very few female giants; there are only two females in the fol- 
lowing list wholiave been studied. 

1. Pr. Winkelmeycr, Northern Austria, age 20, studied by 
Virchow, height 278 cm. 


le. 


•Ui-ad lictoro Uic Russian Endocrinological Association at Moscow on 
me.-.. Translated Into English hy .1. Konlkow, Boston 
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2. Hans Krav, Zimbrass Castle, studied by Kiari, height 
275 cm. 

3. Konstantin, Wurttemberg, age -26, studied by Dufx’eny, 
height 259 em. 

4. One Seott, skeleton, of Dublin, studied by Freulich, height 
259 em. 

5. One Austrian, studied by Topiner, height 255 em. 

6. Marianna Wede, Brenkendorf near Halle, age 16%, studied 
by Ranke, height 255 em. 

7. Loushkin, a Kalmiuek skeleton, age 33, Orfill’s Museum at 
Paris, studied by Lemolt, height 254 cm. 

8. Charles Birn, skeleton, studied by Cunningham, height 
253 cm. 

9. A Swede, an army guard of Frederick II, skeleton, studied 
by Topinar, height 252 em. 

10. Cooper, Yorkshire, studied by Ginstel, height 250 cm. 

11. “Kaleb,” studied by Uds. Gettingson, height 250 cm. 

12. Chenoeh, Salzburg, studied by Maas, height 250 cm. 

13. Wilkins, St. Paul, Minnesota, studied by Virchow, height 
245 em. 

14. Plassan Ali, Egyptian, Derr, near Wadi Chalpha, studied 
by Maas, age 17, height 240 cm. 

15. Abul-Choul of Assuan,, studied by Sirena, age 20, height 
240 cm. 

16. Machnoff, Vitebsk, studied by Gushan, age 22, height 
238 em. 

17. Drezel, Ohniun, studied by Ranke, age 37, height 238 cm. 

18. Schwan-Insing of China, studied by Taruffi, age 33, height 
230 em. 

19. Thomas Gessler, Ginund, studied by Boule, age 25, height 
235 cm. . 

20. Amenates, Kerezund, studied by Ornstein, age 18, height 
233 cm. 

21. Hugo, St. Martin de Vei'suv, France, studied bj’- Lonoi and 
Roi, age 25, height 230 cm. 

22. Vasilica Calliandja, Corinth, age 22, height 230 cm. 

23. Yochin Cleicheagxy, Spain, studied by Garnig, height 
230 cm. 

24. Albert Brug, Scotland, studied by Saltarino, height 230 cm. 
Giants are always descendants of normal sized parents. 
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Their birth, according to tlie established view in literature, is 
not accompanied by any abnormalities. Their growth hardly 
differs from that of other infants. Their childhood is, as a 
rule, perfectly normal. Only later, usually before or during 
adolescence, a tendency of intensive growth develops. This 
increased growtli may be steady or may occur periodically, 
leaving an interval of comparative rest in growth. 

The following case presents so many unusual features that 
it deserves a full description. 

PRESENTATION OP CASE 

Patient, V. G., 22, farmer, came into the Therapeutic Clinic of 
the Second Moscow University at the beginning of February, 1925, 
with complaints of slight dyspnoea, cough and weakness. He had 
been sick for the last four years. He is single, has smoked since the 
age of 17, and occasionally drinks. 

Heredity. The grandparents on both sides, paternal as well as 
maternal, were strong people. His father’s mother is still living, 
her age 80. The patient’s father died of tuberculosis of the larynx 
at the age of 48; he was a drunkard. The mother is living and 
healthy. She had seven children and two spontaneous miscarriages. 
She has five living children, of whom one is a daughter of 9 years, 
of slight build. There was never a case of excessive growth in the 
family, neither were there any tall ones among all the relatives, ac- 
cording to the statement of the patient’s mother. 

Anamnesis. The patient, the second child, was delivered at full 
term. He .was breast fed and grew extraordinarily rapidly, and his 
rapid groivth, especially at the seventh and eighth months of age, 
was the talk among the neighbors. In the accompanying photograph 
(Fig. 1) is seen the patient at the age of eight months sitting on 
the lap of his mother, while his elder brother of two years is sitting 
on the father's knee. The man standing is the patient’s grandfather 
on the mother’s side. It is clear that the patient at the age of eight 
months was already physically superior to his two-year-old brother. 

This extraordinary growth continued so that at the age of three 
to four years he was so much taller than his elder brother that no 
one would believe him to be the younger. At eleven to twelve years 
his physical strength and growth were the subject of general admira- 
tion of the neighbors. At twelve he almost drowned, contracting pneu- 
monia, from which, however, he soon recovered. In spite of this 
sickness his strength and growth continued to increase. When he 
was twelve to thirteen years old his father died and he immediately 
assumed the management of the farm, taking over all the work. This 
task, according to the patient’s own statement, did not seem to him 
excessively hard. When si.xteen to seventeen years old his physical 
strength was especially in evidence. To carry a bag of flour weigh- 
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ing five poods (200 pounds) on his shoulder for a distance of four 
to five versts (miles) was easy for him. His height at this age in- 
creased considerably. There was no one to equal him in the whole 
county, either in strength or in growth. 

In 1921, when the patient reached his eighteenth year, he again 
contracted pneumonia, followed shortly after by an attack of typhoid 
fever. Soon after recovery from these diseases he accidentally fell 
off a swing from a height of fourteen feet and was unconscious for 
two hours, but fully recovered and for a time felt himself the same 



Figure 1. Pationt at flie age of eight months. 


as ever. Soon, however, he gradually began to notice an oncoming 
weakness and the ceasing of growth. At the same time he noticed 
a slight thoracic kyphosis. 

Present Stattis. The patient’s height is 193.4 cm., and his weight, 
87.5 kg. His powerful build is evident in his whole appearance. His 
head is not large, its circumference being 56.8 cm. The superciliary 
arches are definitely thickened and are quite prominent. The bones 
of the skull as well as all the bones of the face are quite thickened. 
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The eyes are widely separated. The root of the nose is somewhat 
depressed. The nostrils are widely open. The lower jaw is directed 
decidedly forward and is of powerful size. The teeth ai'e consider- 
ably spaced, especially in the lower jaw. The tongue and the ears 
are very small, out of proportion to the other parts of the head. He 
has a good growth of hair on his head. There is no heard, however, 
nor a mustache, and he never has had either. On swallowing there 
appears on the neck a circular swelling coming out from behind the 
manubrium sterni. This is the right lobe of the thyroid gland, which 
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riguro 2. Patient M*. G-owJs 22 years old, and his mother is TiO. 

is quite enlarged and situated low. The larynx is large, the thyroid 
cartilage measures much more than usual. The circumference of 
the neck is 43 cm. 

The thorax is strikingly large, the ribs are thickened, the inter- 
costal spaces widened; the diverging angle of the ribs is considerably 
more than a straight angle. The respiration is of mixed type. On 
the back one immediately notices the enormous scapulae and the spinal 
column, which is in its upper thoracic segments disfigured by kypho- 
sis. Hair under the axillae is moderately present. There is com- 


22 


GIGANTISM 


plete absence of hair on the chest. The abdomen is not enlarged and 
is not fat. The suprapubic growth of hair is of the feminine type. 
The penis is large, the testicles are each the size of a large plum. 
Erections and libido are present. The pelvis is of the male type and 
powerful. The extremities are proportionately large and wide. The 
hands are very large. 

The patient’s skin is devoid of any abnormalities, as eruptions 
or scars. Pirquet’s reaction is negative. The roentgenological exam- 
ination of the skeleton reveals a considerable thickening of all the 
bones, equally distributed. 

The roentgenography of the skull reveals a definite enlargement 
and thickening of the lower maxilla, of the malar bone, and of the 
superciliary arches. The sella turcica, due to rhythmical pulsatory 
movements of the head, could not be obtained clearly. It appears, 
however, somewhat wider and deeper than normal. The anthropo- 
metric measurements of the patient in millimeters are as follows: 


Weissenberg’s 



Patient 

Our Patient 


Abs. 

Rel. 

Abs. 

Rel. 

Height, standing 

. . . ' 1658 

1000 

1934 

1000 

Height, sitting 

... 873 

526 

1919 

529 

Measurement of lower segment. 

... 785 

475 

924 

479 

Circumference of thorax 

... 886 

508 

1115 

- 575 

Length of arms 

... 748 

451 

860 

446 

Length of legs 

. . . 863' 

520 

950 

492 

Width of shoulders 

... 361 

218 

450 

233 

Width of hips 

, . . . 276 

166 

340 

176 

Circumference of head 

.... 551 

332 

586 

304 

Length of hand 

, . . . 185 

112 

220 

114 

Length of foot 

. . . . 258 

157 

300 

156 

Weight 

58.51 kg.- 

87.5 kg. 

The Respiratory Orga-ns. 

The thorax 

is bulky. 

Over the right 


apex there is a slight depression. Percussion here reveals a slight 
dullness. The lung borders are within normal limits. The lungs are 
very large (manifestations of splanchomegaly) . Auscultation every- 
where reveals vesicular respiration and dry scattered rales. Over 
the right apex is heard bronchial respiration. The sputum is negative. 

Circulation Organs. The lines of demarcation of the heart (by 
percussion) are within normal limits, the left border being one finger 
width inside of the left nipple line, the right border in the third inter- 
costal space, but of course the whole dullness of the heart is propor- 
tionately large. The large vessels by roentgenography do not show 
any abnormality. On auscultation dull sounds and light systolic mur- 
murs are heard at the apex and especially over the “pulmonary area.” 
The pulse is 80, regular, full and tense. 

Digestive Organs. He has excellent appetite and no dyspeptic 
symptoms. The stomach juices proved upon examination to be en- 
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tirely normal. The examination of the duodenal contents, obtained 
through the introduction of a thin catheter, gave the following 
results ; 

Trypsin, 2560 
Diastase, 640 
Lipase, 7.4 

A few leucocytes were found in the sediment. The examination of 
the feces showed the presence of ascaris eggs. The liver and the 
spleen are not palpable. The abdomen is negative. 

Genito-Urinai'y Organs. The urine is normal. Urination does 
not show any deviation from normal. The penis, as mentioned be- 
fore, is proportionately large; testicles, the size of large plums. The 
patient states that he has libido and quite frequent erections. He 
has frequently thought of marriage, but poverty has stood in the way. 
He denies onanism. 



I'lsnre 3. On the left Is the patient’s hana. on the right is the liand of a 
normal healtliy man of the same age as the patient. 


Blood Examination. 

Wassermann’s negative. 

Hemaglobin, 80% 

Erythrocytes, 4,600,000 
Leucocytes, 7,300 

Neutrophiles, 61.5% 

Small lymphocytes, 22.5% 
Large lymphocytes, 6. % 
Eosinophiles, 8. % 

Transitional cells, 1.5% 
Basophiles, 0.5% 
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The large percentage of eosinophilesj which is quite common in acro- 
megaly, may be noted. But this symptom becomes of no value in 
our case, because of the presence in the feces of ascarid eggs. There 
is nothing unusual in his nervous system, except the lower knee 
reflex. Psychologically the patient presents many abnormalities. The 
consciousness and the orientation as to space, time and surroundings 
are clear. The patient is and has been mentally backward since child- 
hood. The disease did not add any other changes in his psychical 
condition. His self-consciousness and his mood are firm; he is even, 
quiet, not irritable and not excitable. He lacks a clear idea of his 
present condition, considering himself practically well. His asthma 
troubles him only on walking; he has no other complaints. He be- 
lieves that if he were at home he would be quite well. The circle 
of his interests is very narrow; he leads a hand-to-mouth existence. 
He desires to learn carpenti-y, but in case he does not succeed, he 
would be as well satisfied with his present peasantry. He loves 
quietude, order and rest. He always avoids disputes, quarrels and 
fights, in spite of his superior physical strength. Being always able 
to prove his right by his might, he nevertheless never takes advan- 
tage of it. He enjoys the love of his neighbors for his even temper 
and helpfulness. 

He graduated from a primary peasant school; he was far from 
good in his studies, which he pursued against his wish and without 
any order. He never had any love for books. He is not able to 
name a single Russian writer, neither can he name any country or 
government, except the Soviet Republic and its President, Kalinin. 
He counts correctly with relative ease and dexterity. Within the 
limits of his possibilities his thinking is quite logical. He has no 
delirious or fixed ideas, neither has he any hallucinations. His per- 
sonality is intact. He is drowsy, apathetic, somewhat dragged. 

Sensory Organs. The sight and eye backgrounds are normal. 
There is no bitemporal hemianopsia. Hearing and smell are normal. 

Considering all the facts obtained from the patient we see that 
they amount to a chronic myocarditis, bronchitis and the consolida- 
tion of the right apex in a subject of twenty-two years, of gigantic 
stature, with prominent acromegalic stigmata — enlarged superciliary 
arches, molar bones, nose, lower jaw, larynx, wrists and ankles. 
There is present also a small right sided goitre. 

The whole history of his growth is uncommon. In the litera- 
ture, as a rule, we find the appearance of gigantism corresponding 
with the advent of sexual maturity; here the infant of eight months 
outgrew his brother of two years. His growth progressed slowly 
and without regard to his sexual development. With this growth his 
physical strength increased proportionately. 

The study of gigantism began witli the appearance of the 
work of Ganger (1872), who differentiated two kinds of giants, 
the “normal” and the “pathological” (acromegalic). The ex- 
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isteuce of so-called “normal” giants is questionable. Though 
Langer described three skeletons of “normal,” “harmonioiis” 
giants, yet we know that in all giants sooner or later there appear 
acromegalic symptoms. Sternberg had sho\\Ti that in 40 per cent 
of giants is present acromegaly, and that 20 per cent of acro- 
megalic patients are giants. Thus gigantism and acromegaly 
are so closely interwoven that it is impossible to determine the 
end of one and the beginning of the other. Launnois and Roy 
state that the majority of the giants they observed had acro- 
megaly. The period of their stormy growth coincided with their 
sexual maturity. Their sexual vigor died out early ; as a rule 
they were childless. They became weak at an early age and 
died of accidental causes, resembling the early withering of an 
artificially raised flower. The giant observed by Huchard and 
Launnois began his stormy gx'owth at the age of 12. At 18 his 
height was 197 cm. He had two children. He reached the ag6 
of 60, when the symptoms of acromegaly appeared. 

Brissaud and Meige expressed the view that acromegaly 
and gigantism are symptoms of the same affection, a disorder 
of the hypophysis. In young individuals this affection brings 
forth gigantism, while in older individuals where the ossifica- 
tion of the epiphyseal sutures is complete the same affection 
will result in acromegaly. 

The assertion of these authors that gigantism is an acro- 
megaly of growth is positively wrong, because we know from 
literature of many cases of aci’omegaly in children, and in 
1912 Salle described a case of an innate acromegaly of a new- 
born. Post-mortem examination revealed a dilated sella turcica ; 
the hypophysis contained a number of shoots of eosinophilic 
elements that were diffused in the whole anterior portion. Ber- 
toletti in 1910 described a young man of 19 who, at 14, de- 
veloped typical acromegaly. His height was 166 cm. All the 
epiphyseal junctures were open. There was no gigantism. 
Fisher reported a ease of acromegaly in an 11 year old boy. 
His height was normal. Claude described a 19 year old girl, 
where acromegaly appeared at the age of 15. Here again there 
was no gigantism. The epiphyseal junctures were closed. Thus 
we sec that acromegaly may appear at an early age and that 
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its development does not depend upon the condition of the 
epiphyseal junctures. 

The close relationship, however, between gigantism and 
acromegaly may be considered definitely established. The more 
carefully the giants have been studied, the oftener have been 
found in them the changes of the sella tureiea and the oftener 
thej'' have been classified as acromegalic. 

Levy and Franehini pointed out the fact that giants fre- 
quently develop hypophyseal obesity, which is often met also in 
acromegalics. 

Assuming that in both cases the posterior portion of the 
hypophysis becomes compressed by the changed anterior gland- 
ular portion, we can see in it another proof of the pathogenic 
relationship of these diseases. There is an undoubted presence 
of some common pathogenesis, but it is hard to determine the 
nature of it. It is merely clear that in both cases there are cer- 
tain hyperplastic changes in the anterior portion of the hypo- 
physis. Why in one case develops gigantism, in the qther acro- 
megaly, we do not know. It is possible that in gigantism there 
is a pure hyperplasia of the cellular elements which causes a 
hypersecretion of the anterior portion of the hypophysis, re- 
sulting in the hypei’secretion of the normal hormone that leads 
to gigantism. This is confirmed by a series of experiments 
in which, after feeding animals on an abundant diet, consisting 
of fiypophysis preparations (the whole pituitary, or the anterior 
portion of it, but not the posterior), the manifestations of gi- 
gantism appeared. 

As to acromegaly, which is as a rule caused by an adenoma 
of the anterior portion of the hypophysis, developing from the 
eosinophilic elements, we have to suppose that the blood stream 
receives an abundance of a chemically abnormal secretion. 
This may have been the cause of changes in the patient’s or- 
ganism that led to acromegaly. Of course, this is a mere hy- 
pothesis. 

It may be in place now to mention the classification of 
gigantism by Laiinnois and Roy. They divide this disorder ac- 
cording to its pathology into two kinds: 

(1) Acromegalic gigantism, the result of hyperfunetion 
of the anterior portion of the hypophysis; 

(2) Eunuchoid gigantism or infantile gigantism in which 
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primary hypogonadism leads to the secondarj' hy- 
perpituitarism. 

Palta finds it quite difficult to give a clear, characteristic 
description of gigantism. This carefulness is fully justified, be- 
cause after all, ve know only that gigantism and acromegaly 
are related to each other hut are far from being identical. As 
is generally accepted now, acromegaly results from adenoma 
of the eosinophilic elements in the anterior portion of the hypo- 
physis, while there are other changes in the hypophysis that 
are limited to hyperplasia of the cellular elements that may lead 
to gigantism. 

This would also explain the frequency of anomalies in the 
eyes in acromegalj’’ ; the failure of the eyesight, due to pressure 
exerted upon the optic nerve; the limited visual field (tem- 
poral hemianopsia) while these eye symptoms are only rarely 
observed in gigantism. In our case there is also the absence 
of any eye sjnnptoms. It is possible, however, that in time the 
present clinical picture may radically change towards a larger 
degree of acromegaly. 

As to therapeutic measures in gigantism, we consider it a 
disease that requires treatment, especially when, as in our case, 
the acromegalic stigmata appear. There was hardly any need 
of symptomatic treatment in our case, as there was an entire 
absence of the usual complaints in acromegaly — of headaches, 
rheumatic pains, etc. Again there was no indication for or- 
ganotherapy, which in this case would be tbe preparations from 
the sexual glands. There was also no necessity for anj' opera- 
tive interference, there being no reason to believe in the pres- 
ence of a tumor in the hypophysis. Thus the only thing left 
to us was roentgenotherapy. As the patient presented un- 
doubted symptoms of acromegaly, it is most likely that the 
supposed hyperplasia of the anterior portion of the hypophysis 
had already begun to acquire an adenomatous character. Hence 
tbe atrophic infiuence of the roentgen rays seemed to us the 
proper therapeutic agent. The treatment was given nnder 
direct supervision of Dr. Eisenstein. The patient received a 
full erythema dose. 

Gramegna in 1909 was the first successfully to employ 
roentgenotherapy. Then in 1913 Beclere and other roentgen- 
ologists followed. Steiger collected 20 cases up to 1920, in 



28 


GIGANTISM 


which roentgenotherapy was employed. In 1922. Kontschalowsky 
and Eisenstein also used this method with good results in treat- 
ing acromegaly. The eye symptoms improved rapidl 5 ^ This 
prompted us to apply the same method of treatment in our 
ease as an nltimmn refngmm in the hope that we may at least 
check the acromegalization of our giant. 

The results the future will show. 
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STUDIES OF THE THYROID APPARATUS. XXX. THE 

RELATION BETWEEN AGE AT INITIATION OP 
AND RESPONSE OP BODY GROWTH TO 
THYROID AND PARATHY^ROID 

DEFICIENCY t 

FREDERICK S. HAMMETT 
The Wistar Institute of Anatomy and Biology 

PHILADELPHIA 

INTRODUCTION 

The time has now come when it is possible to gather to- 
gether and interpret in orderly fashion the aecumnlated data 
of nearly six years of experimentation designed to make pos- 
sible an evaluation of the part played by the thyroid and para- 
thyroid glands in the groMdh of the mammal. A continuous 
supply of material (Mus norvegicus albinus) of uniform his- 
tory kept under uniform conditions of diet and environment 
(1) has made possible a comprehensive study of this problem, 
in which is included a determination of the relative importance 
at different stages of development of the functions mediated 
by these glands in growth; a determination of the sex differ- 
ences in groM'th response to their deficiency; and a determina- 
tion of the differential growth sensitivity of the various organs 
to thyroid and parathyroid lack. 

Previous papers of this series, in which the results of 
thyro-parathyroidectomj’^ and parathyroidectomy at 75 and 100 
days of age have been discussed, give the scope of the investi- 
gation, the mode of procedure, the methods of analysis, and 
the criteria used in determining the success of the operative 
technique. The numerical distribution of the animals accord- 
ing to age at time of operation, type of operation, sex and con- 
trols is to be found in the twenty-ninth paper of the series (2). 
This paper deals with the relative growth of the body in weight 
and length and the tail in length of the male and female albino 
rats subsequent to the glandular removals at the different ages 
(23, 30, 50, 65, 75 and 100 days). 

In table 1 are given the initial and terminal mean values 
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Observed Mean Values of Body Weight, Body Length and Tail Length 
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TABLE 2 

The Absolute and Kelative Percentage Growth in Body Weight, Body 
Length and Tail Length. 


Arc 

Thypars 

Parathys 

Senes 

Cents 

Tests 

T/C 

I Cents 

1 Tests 

T/C 


MALES BODY WEIGHT 


23 

798 34 

539 87 

67 6 

878 65 

568 01 

64 0 

30 

560 75 

328 14 

58 6 

576 02 

368 59 

64 0 

50 

228 87 

116 30 

50 8 

229 55 

135 98 

59 2 

G5 

137 97 

46 58 

33 8 

131 83 

37 98 

28 8 

75“ 

83 80 

33 45 

39 9 

83 70 

11 52 

13 8 

100 

40 29 

12 50 

31 0 

40 29 

23 04 

57 2 


MALES BODY LENGTH 


23 

109 32 

89 39 

81 8 

118 40 

95 37 

80 5 

30 

88 64 

60 14 

67 8 

89 42 

66 58 

74 5 

50 

48 78 

30 44 

62 4 

49 36 

35 66 

72 2 

05 

31 10 

13 54 

43 5 

30 75 

13 55 

44 1 

75 

23 22 

9 95 

42 9 

21 80 

8 65 

39 7 

100 

12 50 

4 36 

34 9 

12 50 

8 02 

64 2 


MALES TAIL LENGTH 


23 

155 73 

118 52 

76 1 


160 19 

136 16 

81 9 

30 

115 98 

77 80 

67 1 


117 68 

91 35 

77 6 

50 

50 50 

25 96 

51 4 


52 52 

35 00 

60 6 

65 

30 39 

10 95 

36 0 


20 46 

14 20 

53 9 

75 

20 26 

7 82 

38 6 


17 48 

8 08 

46 2 

100 

8 58 

3 24 

37 8 


8 58 

5 54 

64 6 


FEMALES BOD\ WEIGHT 


/ 


23 

606 23 

417 56 

68 9 

521 02 

370 20 

71 1 

30 

420 70 

237 30 

56 4 

372 13 

305 08 

82 0 


127 34 

56 20 

44 1 

121 43 

70 79 

63 2 


09 89 

37 59 

53 8 

09 55 

37 54 

54 0 

75 

52 17 

9 24 

17 7 

53 88 

16 17 

30 0 

100 

25 09 

—7 11 

—28 3 

25 09 

5 18 

20 0 


FEMALES BODY LENGTH 


23 

102 09 

76 44 

74 9 

90 57 

75 15 

77 8 

30 

78 42 

50 83 

64 8 

74 60 

64 55 

86 5 

50 

39 08 

18 75 

48 0 

34 13 

23 12 

67 7 


21 09 

12 24 

58 0 

21 51 

13 61 

63 3 

75 

17 20 

7 21 

41 9 

17 03 

8 50 

49 9 

100 

10 90 

2 62 

24 0 

10 90 

5 09 

40 7 


FEMALES TAIL LENGTH 


23 

145 00 

107 82 

74 1 

131 43 

115 20 

87 7 

30 

96 35 

66 43 

68 9 

90 15 

82 00 

91 0 


36 67 

17 63 

48 1 

34 60 

24 94 

72 1 


18 03 

6 13 

34 0 

18 28 

12 82 

70 1 


11 25 

3 39 

30 1 

11 79 

7 47 

63 4 

100 

6 65 

1 36 

20 5 

6 65 

3 28 

49 3 
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for the various groups of the several age scries, together with 
their probable ciTors. In table 2 are given the absolute per- 
centage increments and the relative increments of the tests in 
terms of those of their controls, the values being derived from 
the data in table 1. In order to facilitate analysis by visuali- 
zation the I'clative values have been charted. Chart 1 .shows 
the sex difference.s, chart 2 the difTerenccs in body weight, body 
length and tail length, and chart 3 the differences in response 
to the two types of glandular deficiency. 

.\Gr. DinT.in:Kcis 

It is clear from both tables and charts that growth in body 
weight, body length and tail length of botii sexes is retarded 
by the production of a thyroid or parathyroid deficiency at each 
of the stated ages. I shall consider the retardation following 
thyro-parathyroidectomy as an expression of a reaction to Ihy- 
roid deficiency for the reasons which have i)ecn given in the 
preceding paper (2). The retardation following parathy- 
roidectomy is obviously attributable to a jmrathyroid de- 
ficiency (3). ' 

From charts 1 and 2 it is at once evident that the degree 
of groArth retardation in body weight, body length and tail 
length in both sexes subsecpicnt to the initiation of a thyroid 
deficiency increases with the age of the animal at the time of 
glandular removal. The older the animal the more it is de- 
pendent upon thyroid function for normal growth. This was - 
indicated in an earlier study and is now confirmed and estab- 
lished (4). The detailed explanation of the phenomenon with 
respect to growth in body weight has been given in the pre- 
ceding paper (2) and need not be repeated. Tim principle is 
extensible to gro^dh in body and tail length. It is based on the 
well known fact, which needs no demonstration, that the nor- 
mal rate of growth decreases with advancing age, and the fact 
that growth by increase in cell mass becomes with increasing 
age progressively a greater proportion of total growth while 
growth by increase in cell number becomes progressively a 
smaller proportion. In this shift in ratio the importance of 
the thyroid in growth increases A\'ith the increase in proportion 
of groAvth by increase in cell mass, bpqapsei' theVfole ' o*f’ -hiis 
gland in growth is that of a participant in (the /reflation of 
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the metabolic level, through which is determined the rate of the 
maintenance processes of the organism and hence the amount 
of material presented to the cells for growth purposes during 
a given period. Hence the older the animal the more it is de- 
pendent on thyroid function for normal grovdh. 

Now although the generalization given above that the di- 
rection of change in degree of retardation increases with in- 
creasing age at the time of thyroid removal is valid, ah inspec- 
tion of charts 1 and 2 shows that the coui-se of the progression 
is divisible into two periods; the period before and the period 
after the incidence of pubertj’- (from 23 to 65 and from 65 to 
100 days of age). Up to and including the 65-da5’^-old series 



Chart 1. The growth in body Aveight, body length and tail length of the 
test groups in terms of that of their controls arranged for sex comparison. 


the increase, in the males, is consistent and marked ; while from 
65 days on the degree of change is quantitatively negligible, 
though of course directionally significant. Puberty has evi- 
dently introduced a new factor conditioning the degree of re- 
sponse to thyroid deficiency in both sexes and Avhich in the 
males tends towards stabilization. This tendency at this stage 
of 'd^Vdlopm^tltl has noted in bone groudh and differentia- 
tion (5) (6)) /(7) (6) and in the course of growth in body weight 
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of tliese thyroidless ruts of tlie 23, 30, and 50-day-old scries 
(2). In the females, puberty conditions a different typo of re- 
sponse, viz , an increase in resistance to th 3 U'oid deficiencj’’ initi- 
ated at 65 daj's of age ns compared uifh the reaction of the 
50-daj--old group; vhilc the retardation in the 75 and lOO-dny- 
old groups is marhedl.v and progressively greater instead of 
tending towards st.ahilization. "While these sex dift'erenccs in 
details exist, thc.v do not becloud the principle of a pubertal 
modification of gro^\th response to thyroid deficiencj'. 



Chart 2 The gro^^th of the Mirlouq tost groups In terms of that of their 
controls arranged for comparison of bodi T\oIght» bodj length and tall length 

Turning now to the parathyroidless groups it is seen, from 
charts 1 and 2 that increasing age at time of glandular removal 
conditions in general an increasing subsequent growth retarda- 
tion in body weight, body length and tail length. This pro- 
gression indicates a fundamental similarity in organic reaction 
to both types of glandular deficiency. The relation has been 
analj'zed and discussed in the previous paper (2). It is based 
on the idea that gro-nth retardation following parathyroid re- 
moval is largely attributable to a lowering of the nutrient level 
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because of a disturbance in the effectiveness of the digestive 
system. Combined with this there is, of course, the increased 
maintenance utilization of metabolites caused by the mild but 
chronic tetany. 

The increase in gross growth retardation with increasing 
age at time of initiation of the parathyroid deficiency is ex- 
plicable on the basis of the interaction of these two phenomena. 
For as the growing animal becomes older it uses a progressively 
lesser proportion of metabolites for growth and a progressively 
larger proportion for maintenance. Hence a restriction of the 
available nutrients combined with a relative increase in the de- 



Chart 3. The growth In body weight, body length and tall length of the 
tests In terms of that of their controls arranged for comparison of the response 
to thyroid and parathyroid deficiency. 


mand on the part of the maintenance processes would of neces- 
sity cause a progressively greater than normal reduetioAin the 
proportion of materials used for growth purposes with increas- 
ing age of the animal at the time of the initiation of the me- 
tabolic disturbance; an expression of which would be a pro- 
gressive increase in general growth retardation. 

This interpretation fits the observations. Others that sug- 
gest themselves are incomplete or not in accord with the facts. 
For instance it might be said that the phenomenon is an ex- 
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pression o£ an increasing sensitivity to the loxeinia as such. 
This explanation fails to lake into account the fact tliat older 
animals are less susceptible than j'ounger to death from tetania 
parathyreopriva. It might he said that since the metabolic 
i-ate of young animals is greater than that of older, the dis- 
posal of toxic products is more easily cfTeclcd and hence growth 
is less retarded. But if we assume, as I believe it .iust to do, 
that the toxic products are endogenously produced, it is obvious 
that these woTild be formed in larger relative amount in the 
younger more inetabolically active animals and hence growth 
would be i-etardcd to an equal or greater degree than in the 
older groups. Jloreovcr, the younger tost groups (23, 30 and 
50-day-old series) as they grow older presumably decrease in 
metabolic activity, yet they fail to exhibit any decrease in 
percentage rate of growth difTcrent from that which normally 
occurs with age (2). This they would he expected to do if the 
interpretation was adequate. Finally, it might be said, as has 
been done in earlier papers, that the reaction is due to the 
progressive decrease with age in the growth capacity which is 
inherent in the organism as a collection of living cellular units, 
and that the ui'gc to grow being weaker it is the more sus- 
ceptible to blocking by adverse conditions. Such an entlechlicnl 
interpretation is merely a begging of the quc.stion and only 
useful as a tentative point of view. 

The interpretation that is acceptable is consistent with the 
facts. It of course differs from that given for the age reaction 
to thjwoid deficiency because the primary disturbance is differ- 
ent. It is, however, consistent with the idea developed in the 
preceding paper (2) that the growth retardation of parathyroid 
deficiency is immediately largely conditioned by a situation es- 
sentially the same as that existing in thyroid deficiency (e. g. 
a decrease in the amount of materials available for growth) : 
and with the complementary idea that the mechanism of growth 
adjustment to the two types of glandular deficiency is also es- 
sentially the same. 

That puberty is a factor conditioning the degree of growth 
retardation to parathyroid deficiency in the males in body 
weight and length, and in the females in body weight is shown 
on charts 1 and 2 by the abrupt decrease which occurs in the 
relative per cent gro^vth of the tests at this time. That this 
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effect is apparently restricted in the males to this period, fol- 
lowing Avhich the retardation heeomes approximately the same 
as before, is an inexplicable anomaly which, however, does not 
detract from the validity of the generalization. The signifi- 
cance of the phenomenon has been discussed elsewhere (2). 
Attention is called to it here as it will he in future papers in 
order to attest its uhiquitousness. That it is real and differ- 
ential in its influence will be shonm. 

SEX DIPPERENCES 

Now the direction of the sex difference in degree of grovdh 
retardation in body weight, hodj’- length and tail length, due to 
thyroid deficiency, is correlated with the direction of sex dif- 
ference in normal growth rate and on the same course as that 
which occurs with age. That is to say, just as the degree of 
retardation is greater the less the rate of normal growth on 
age; so is the degree of retardation greater in the females of 
normal lesser rate of growth than the males. This is what is 
to be expected if the interpi*etation of the age differences is 
well founded. Its occurrence is, therefore, consistent with and 
confirmatory of the conception (2). 

Parathyroid deficiency, on the other hand, results in a 
greater growth retardation in body weight, body length and 
tail length in the male than in the female. This reversal of 
direction of sex difference is not a breach in the validity of 
the interpretation, as it might be considered at first sight. 

The sex difference in degi-ee of retardation is conceivably 
due to the sex difference in the degree to which the nutrient 
level is reduced. This is directly due to the sex difference in 
sensitivity to the toxemia of the parathyroid deficiency. That 
is to say, in the case of parathyroid removal, growth retarda- 
tion is secondary to a toxemia. Sex specific factors determine 
the primary response from which the subsequent growth reac- 
tion is conditioned. In the case of thyroid removal, however, 
this supplementary influence is absent and the sex difference 
in response is determined by the inherent sex difference in 
normal growth rate and the relation of thyroid activity thereto. 

On the basis of what has gone before it would be expected 
that the puberty effect would be more mai'ked in the sex which 
is the more sensitive to the particular glandular deficiency. 
Such is found to be the ease as can be seen from chart 1. The 
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change in degree of growl li rclardalion occasioned by thyroid 
removal at the attainment of sexual matnrity is more marked 
in body weight and body length in the females than in the males. 
In the parathyroidless groups, on the oilier hand, it is the males 
that arc more seriously affected, the females showing little if 
any alteration from the normal jirogrcssivc decrease with age. 
The consistency of these interrelations with the basic assump- 
tions is gratifying. 

BODY WniGHT, BODY liUNGTH AND TAIL LUNGTII nil’I'r.ULNCI^i 

The values in tabic 2 show that the relative degree of 
growth retardation in body weight, body length and tail length 
subsequent to glandular removal, bears no consistent relation 
to the relative degree of normal growth. This is what is to be 
expected since the growtii processes concerned arc ])rcsnmably 
qualitatively as well as quantitatively different (9). 

Prom chart 2 it is seen that growth in body weight is con- 
sistently more retarded by both types of ghnubilar deficiency 
than is growth in body length and tail length. As a rc.snlt the 
te.st animal becomes more rangey than the normal. This shift 
in bodily proportions is like that which occurs in conditions 
of defective nutrition (10). The similarity indicates that the 
interpretation of the growth response to the glandular defects,, 
in terms of decrease in materials available for growth is well 
taken. 

In a previous paper (11) the assumption was made that 
growth in body weight is more representative of growth by in- 
crease in cell mass, Avhilc growth in body (or tail) length is 
more representative of gi'owth by increase in cell number. A 
strict delimitation of the two phases is obviously not intended 
in this broad generalization. Evidence that growth of the a.xial 
skeleton of the albino rat bj’’ increase in cell number persists 
for a considerable time after birth, even up to the age when 
body growth in weight is almost exclusively a matter of incre- 
ments in cell mass is had from a recent paper bj' Strong (12). 
Hence assumption is not inconsistent with observation. 

On the basis of this differentiation the eonclusion was drawn 
that growth by increase in cell mass is more sensitive to inhibi- 
tion by thyroid and parathyroid deficiency than is growth by 
increase in cell number. The analysis given in the preceding 
paper (2) and the observations reported by Jackson (10) sub- 
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stantiate and extend the deduction, respectively, so that the 
following biological principle can he stated: Groivth hy in- 
crease in cell mass is more sensitive to inhibition by a dimnnn- 
tion in the materials available for groivth, than is groivth by in- 
crease in cell number. An expansion of the concept would be 
interesting but this is hardl3'^ the place therefor. 

There is a very evident tendency for gi-owth in tail length 
to be more retarded than growth in bodj’' length by thyroid 
deficiene3^ On the other hand growth in bod3’’ length tends to 
be moi’e retarded than growth in tail length b3^ parathyroid 
deficiency. 

This difference in the direction of difference might seem to 
be a stumbling block to the general validit3’- of tlie growth re- 
tardation wei'e it not for the fact that we are here dealing with 
structures, important components of which are peculiai’l3' re- 
lated to a phase of metabolism in direct relation to an appar- 
entl3’’ specific function of one of the glands being studied. I 
refer to the vertebrae in their I'elation, as bones, to calcium 
metabolism and the function of tlie parathyroids in its relation 
to the same process. Under conditions of parath3U'oid de- 
fieiene3’’ in which, on a retardation due to lowering of the gen- 
eral nutrient level there is superimposed a retai’dation (specific 
for bone growth) due to a specific diminution of available cal- 
cium, it is not to be expected that the relative growth of the 
vertebi’ae of the tail as compared udth those of the body Avould 
be the same either in degree or in direction as under condi- 
tions where the specific defect of specific importance to bone 
growth is lacking or at least much less marked as is the ease 
in th3’^roid deficiency ( 13 ). It is not to be expected because 
each group of vertebrae obvious^’' has its own distinctive t3"pe 
of metabolism with its own relation to growth, and hence its 
oum type of response to the specific and non-specific metabolic 
defect which in turn must participate in the determination of 
the relative degree of response to the different conditions. This 
phase has alread3’’ been discussed as noted earlier ( 9 ). 

DIFFERENCES IN RESPONSE TO THE TWO TYPES OP GLANDULAR 

DEFICIENCY 

Prom chart 3 it is seen that the degree of retardation of 
grovdh in body weight, body length and tail length is generally 
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less in parathyroid than in thyroid deficiency. It is less in the 
former than in the latter heenuse the decrease in material avnil- 
ahle for growth is less. It mxist not he overlooked, however, that 
this decrease is a consequence of a distortion of coll activity, in 
the one case hy a toxemia, in the other hy a lowering of the 
metabolic level, and that the former is presumably largely medi- 
ated through a specific action on the nervous system and is hence 
restricted, while the latter is general and on the basic processes 
common to all living cells. 

Now it has been pointed out that the degree of retardation 
increases with the age at which the glandular deficiency is initi- 
ated. It will he noted from chai-t 3 that the extent of this 
decrease is greater in the case of thyroid than in the case of 
parathyroid deficiency. This relation is in accord with the in- 
terpretation of the age difTercnce in degree of response and is 
another example of the intei-digitation of observation and 
theory. 

The influcTxcc of puberty in bringing out a differential re- 
sponse is shown in the body weight and body length values. 
The effect is more marked in the males than in the females. 

In general the difference in degree of response to the two 
types of glandular deficiency is greater in the female than in 
the male. This is because the female is loss retarded than the 
male hy parathyroid deficiency and tends to be more I'ctarded 
hy thyroid deficiency. This difference has been interpreted in 
an earlier paragraph. The difference is more marked in the tail 
length relations, which fact is consistent with the idea of Przi- 
bram (14) that tail length is a facultative tertiary sex char- 
acteristic in the rat. If the hypothesis is correct it is of im- 
portance to students of the incretory organs. 

SUMMARY 

In the foregoing pages I have pointed out and interpreted 
the salient sex and systemic similarities and differences in growth 
response to thyroid and parathyroid deficiency initiated at dif- 
ferent stages of development in the life of the albino rat in so 
far as growth in body weight, body length and tail length is 
concerned. The agreement of the findings with the principles 
developed from a study of the course of growth of these same 
animals is good, and an indication of their essential validity. 
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Tlie following are the significant points from which the inter- 
pretations and conclusions found in the text are derived : 

1. The older the animal at the time of the initiation of 
the glandular deficiency the greater the subsequent retardation 
of growth in body weight, body length and tail length. 

2. Puberty is a significant factor in the determination of 
the growth response to thyroid and parathyroid deficiency. 

3. Growth of the male is less dependent on the functions 
mediated by the thyroid than is growth in the female. 

4. Growth of the male is more retarded by parathyroid 
deficiency than is that of the female. 

5. Growth in bod}"^ weight is more retarded than growth 
in bodj' length or tail length. 

6. Growth is more retarded by thyroid than by parathy- 
roid deficiency. 
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STUDIES ON THE OESTROUS CYCLE IN THE RAT. 

TT. THE EFFECT OF THYROPARATHYROIDECTOMY 
AND rARATITYROIDBCTOl^IY 

MILTON 0. LEE 

From the Depnrtmont of PhysiolofO’, Ohio State University 
COI.UMBUS 

The effect of tliyroiclecloiny on the oestrous cycle in the 
female alhino rat wa-s reported in a previous paper (Lee, 1925). 
The length and character of the oestrous cycle, as determined 
hy the vaginal smear method, was used ns an index of ovarian 
activity, thus affording what is believed to he an accurate oh.iec- 
tive method of studying the supposed intimate relationship 
hetween the thyroid and ovary. The effect obtained was an 
average lengthening of the cycles in thyroidectomized animals 
of about one day over cycles in normal controls (5.9 and 4.S days 
respectively). This lengthening of the oe.strual rhythm is con- 
ceivably due to the loss of the direct stim\ilating influence of the 
thyroid on the ovarj’. or more likely to the lowering of the 
general level of metabolism in the animal. 

Using reproductive ability and the growth of the reproduc- 
tive organs as an index of the inter-relationship of thyroid and 
ovarj', Hammett (1922, b; 1924) has concluded that parathy- 
roidectomy and thyroparathyroidcctomy have no direct effect 
on the reproductive sj-stem, but an indirect one due to the lower- 
ing of the metabolic level of the organism and resulting in a 
condition of partial physiological inanition. That ovarian 
activitj' is closely conditioned by the general well-being of the 
animal is a fact reported by several workers (Evans and Bishop, 
1922 ; Papanicolaou and Stockard, 1920) and attested by numer- 
ous experiences in this laboratory. Anj^ condition of loss of 
weight, infection, undernutrition, crowding of animals in small 
cages, or extreme variations in temperature, is quickly reflected 
in a prolonged dioestrum interval in the oestrous cycle. 

The use of the length and character of the oestrous cycle 
as an index of ovarian activity is regarded as being well adapted 
to these particular problems. The vaginal smear method of 
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following the cycle in the rat, developed by Stockard and 
Papanicolaou (1917) and by Long and Evans (1922), atfoi-ds 
an easy means of following cycle after cycle of ovarian activity 
without interfering with the process to any significant extent. 
For example, in the -three series of 57 rats reported in this paper, 
1836 cycles, involving a total of 9904 days or more than 27 years, 
were followed in a course of six months. Since any method of 
stud.ying inter-relationships of endocrine glands is essentially a 
-statistical one, the advantages of a method giving a large mass 
of data are apparent at once. To obtain an equivalent number 
of data by the use of reproductive ability as an index, for 
example, Avould require either many times the number of ani- 
mals, or that the observations be carried on over a period of 
years. 


MATERIAL AND METHODS 

Eighty -four female albino rats of from 100 to 150 days 
were used in these series. Twenty-three of these served as con- 
trols, and ivere also used as controls for the thyroidectomized 
series reported upon previously. Parath.yroidectomy was per- 
formed upon twenty animals and thyroparathyroidectomy upon 
forty-one othei-s. Of these, thirteen rats died after the opera- 
tion, seven developed poor health during the course of the ex- 
periment and were discai’ded. while seven others were found at 
autopsy or biop.sy to have regenerated some thyroid or para- 
thyroid tissue. These also were discarded from the groups. 
Five of the control series were subjected to a sham operation 
to determine the effect of trauma on the cycles. Later in the 
experiment the incisor teeth of these five animals were kept 
short, as a check on a similar condition in the parathyroidee- 
tomized animals. 

The environmental conditions, food, housing ar'rangements, 
etc., are described in detail in the previous paper and need not 
be repeated here. It should he emphasized possibly that the 
ration was rich in calcium (1.5% CaCOg). 

In the removal of the thj'roids and parathyroids the follow- 
ing technic was used. The animal was maintained under ether 
anesthesia and tied out, back down, on a small board under a 
binocular microscope. After exposure of the tissues in the neck, 
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fine silk ligiitures were placed around flie vessels enteriii" each 
thyroid lobe at the anterior and posterior ends, care being taken 
that all of the thyroid otuI parathyroid tissue lay between the 
two ligatures. The mass of thyroid and parathyroid tissue was 
then grasped by fine forceps and carefully teased out with a 
flexible needle. Histological examination was made of all ti.ssues 
removed, to make sure that both parathyroids were actually 
ablated. One animal in which the extirpated thyroids contained 
only one parathyroid was discarded from this series and placed 
in the thyroidcctomized series. 

In the removal of the parathyroids alone, essentially the 
same general teehnie was followed except that ligatures were 
placed only at the anterior poles of the thyroids. From each 
lobe a small amount of thyroid tissue (not over one-fourth of 
the gland'' containing the parathyroid was then removed. In 
some cases the parathyroid was so jirominent that it could be 
easily cut cleanly away from the surrounding thyroid. In actual 
practice it was not decided which glands of a partictilar animal 
were to be removed until the neck tissues were exposed. Then in 
case the parathyroids were plainly visible under the capsule at 
the anterior poles of the thyroids, they alone were removed and 
the animal was placed in the parathyroideetomized series. In 
case the parathyroids were embedded deeply in the thyroid and 
not visible from the surface, both glands were removed and the 
animal was placed in the thyroparathyroidectomized .series. 

The mortality from the operations was fairly low, 20 per 
cent of the thyroparathyroidcctomized. and 20 per cent of the 
parathyroidectomized animals dying. It has been .shown by 
various workers (Boothby. 1921; Islein. 1908) that complete 
parathyroidectomy is not always fatal in the i-at, and Hammett 
(1921) has shown that the extent to which the animals have been 
“gentled” has much to do with the percentage of .survivals. 

At the end of the obsei-vation period all of the experimental 
animals were autopsied or biopsied, as a cheek on the complete- 
ness of the operation. Prom the thyroparathyroideetomized 
series all suspected tissues was removed and sectioned. Of the 
thirty animals, three showed .some regeneration of thyroid tissue 
and one showed some parathyroid tissue which had either not 
been removed or which had regenerated. These rats were dis- 



TABLE 1 

Showing Lengths of Oestrous Cycles, in Order of Occurrence, in Control Series 
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carded from the scries. From the pnrnthyroidectomi/.ed animals 
all of the thyroid tissue left behind at the operation was removed 
ai\d sectioned. In all of these cases there va.s abundant thju'oid 
tissue present and in a few eases thyroid that had been left had 
apparently hyperti-ophicd. In two cases some parathyroid tis- 
sue was found as small islands in the thyroid. The.se animals 
were discarded. Thus in the final series only those animals were 
included which were positively lacking the parathyroids or the 
thyroids and parathyroids, re.spcctively. 

In thirty-nine animals sjmiptoms of parathyroid deficiency 
became apparent after the operation. The firet symptom noted 
was the development of typical parathyroid tetany in twent.v- 
one eases within two days after the removal of the glands. 
Eleven animals succumbed to the attacks, the remaining ten 
recovering and showing no further evidence of tetany. Tetany 
was not observed in twenty-seven animals, but it should he men- 
tioned that they were under obseiwation only a few hours each 
day. The second effect did not show until some time after the 
operation when, in most of the porathyroidectomized and in 
some of the thyroparathyroidcctomized animals, the teeth began 
to show an ovcrgro^vth, becoming much longer, curved and 
curled as described by other observers (Hammett, 1922, a). In 
most cases the teeth also became brittle and soft, breaking easily 
at the level of the gum. As soon as this condition was noticed 
the teeth showing overgrowth were kept clipped to something 
like normal length. These rats showing abnormal teeth were 
often unable to gnaw or to cat hard food, and soft food (of the 
same composition as the baked ration of the other animals) had 
to be used. This ration was not always eaten readily and in 
some cases body weight was not maintained. 

In order to determine just what effect this disturbance of 
the teeth and the subsequent partial inanition might have on 
the oe.strual cycles, the condition was imitated in the five trau- 
matized control rats, which had completely recovered from the 
effects of the sham operation. The incisor teeth of these animals 
were clipped just above the gum once a week, and soft food was 
fed. Bodily growth and weight were not maintained and the 
oestrual cycles became longer and more irregular, as may be 
seen from examination of Table 2. 
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TABLE 2 

Shotving Lengths of Oestrous Cycles in Traumatized Rats 


RAT 

NO. 

(A). LENGTHS IN DAYS OF 
SUCCESSIVE CYCLES AFTER 
SHAM OPERATION 

1 

1 

1 

NO 

OF 

CYCLES 

SUMMARY 

(A) 

NO. 

OF 

DAYS 

AVERAGE 
LENGTH 
OF EACH 
CYCLE 
DAYS 

347 

•(8), (9), 6, 5,4,5, 4, 4, 6, 5.5, 4.5, 4 

12 

57 

4 8 

232 

(10).4,5,5,4.4,7,5,4,4,6,5,5,5.4 

14 

67 

4 8 

205 

6,5,5,6,4.5,5,4,8,4,5,5,4 

13 

66 

5 1 

168 

(9), 5.7, 4, 6,5, 4.4, 4, 8,4, 5, 5 

12 

61 1 

5 1 

242 

(11),6,7,4,4,5,5,3,6,5,4,5 

11 

54 

4 9 


Totals 

62 

305 


1 

1 

1 

1 

Average length of cycle (days) 

1 


4 9 


RAT 

NO. 

(B). LENGTHS OF CYCLES 
DURING PERIOD OF CLIPPING 
INCISOR TEETH 

NO. 

OF 

CYCLES 

SUMMARY 

(B) 

NO. 1 

OF 

DAYS 1 

1 

AVERAGE 
LENGTH 
OF EACH 
CYCLE 
DAYS 

347 

5,4, 6, 9, 7,4, 6, 6, 5 

9 

1 

52 

5 7 

232 

4,6,5,7,5,8,4,5 

8 

44 

5 5 

205 

5,g,6,5,7,6,5,5,6 

9 

54 

•6 0 

168 

6,4,5,7,5,4,6,8 

8 

45 

5 0 

242 

5,8,7,5,0,3,8,5 

8 

47 

5 8 


Totals 

42 

242 



Average length of cycle (days) 



5 7 


* Paien theses ( ) aiound numbers indicate lengthened cycles immediately fol- 
lowing opeiation. These hguics weie not used in the calculations 
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Daily determination of the stage of oestrons were made by 
the vaginal smear method, in the ease of the control series from 
October to the following June, and in the case of the experi- 
mental animals from December to tbc following Jnne. The ex- 
perimental rats were operated npon in January, their oc.strual 
cyelcs from the lime of puberty up to the time of removal of 
the glands having been normal in length and character. 

ouseuvations and mscu.ssiON 

In the control series of fifteen animals the cycles were within 
normal limits in length and character throughout the period of 
observation, indicating that environmental conditions were 
favorable. The total average length of cycle in those controls 
over a period of eight months was 4.S days, a figure which dif- 
fers but .slightly from that found hy Long and Evans (1922) in 
their colony. For the details of the eyeles in these rats see 
Table 1. Four of the five fraumafixed control animals showed 
lengthened cycles immediately after the operation, followed by 
a return to normal length. Later, after clipping of the teeth 
began, the cycles became somewhat longer and more irregular 
(see Table 2). In tbe tbree rats which showed regeneration of 
the thyroids there was a return to cycles of nearly the same 
length as those of the controls. 

The thyroparathyroidectomized .series after discarding all 
rats showing regeneration, consisted of twenty-six animals, all 
of which had shown cycles of average normal length (4.9 days) 
before operation. Nineteen of the.se animals showed a disturb- 
ance of the oestrual rhj*thm immediately after tbe ablation of 
the glands, lasting from 9 to 35 days and involving one to tbree 
cycles (Table 3). This lengthening of the cycles is ascribed 
chiefly to operative injury and, in some cases, .slight infection, 
since it is very .similar to the condition in the traumatized con- 
trol series. Seven of the parathyroidectomized rats showed a 
similar disturbance of tbe cycles after operation, although not 
so extensive as in these thjn'oparathyroidectomizcd animals. 
The trauma was undoubtedly more severe in this series from 
which both glands were removed, but there still remains the 
possibility that following thyroidectomy or thyroparathyroidcc- 
tomy some endocrine adjustment may occur, and that only 
gradually as this adaptation takes )place does the ovarian activ- 
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770 6 , 5 , 9 , 8 , 8 , 1 , 5 , 7 , 6 . 8 , G ,7 ,• 1 , 0 , 5 , 8 , fi , 5 , 4 , 6 , 7 , 6 , 5 , 9 , 5 , 0 , 4, 6 28 171 
780 ( 11 ), 7 , 5 , 6 . 7 , 4 , 5 , 8 , 5 , 5 , 9 , 4 , 0 , 5 , 5 , 7 , 6 , 8 , 6 , 4 , 5 , 7 , 6 , 5 , 8 , 6 , 5 , 5, 6 28 165 
790 ( 9 ), ( 15 ), 8 , 7 , 4 , 6 , 5 , 10 , 6 , 13 , 7 , 8 , 5 , 6 , 6 , 9 , 8 , 7 , 6 , 5 , 6 , 9,7 21 148 



TABLE 3 (Continued) 
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Coefficient of vnrmdon 
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ity become adjusted to the new conditions. In the tablc.s these 
abnormally long cycles arc indicated by parentheses ( ), and 
were not used in the calculations. In seven eases tliere was only 
a slight arrest o£ the idiythm or none at all. The average length 
for the fii'st three cycles of the whole series was 8.9 days. 

Following this postoperative lengthening the ocslrual 
rhythm was reestablished, hut the cycles became more irregular 
and somewhat longer on the average, as may he seen from 
Table 3. In all cases the dioestrum or rest period was the period 
which was lengthened, all of the other stages remaining well 
within the noianal limits. In this series a total of 714 cycles 
was followed, giving a total average length of 6.0 days per cycle 
as against 4.8 days in the normal control series. This increase 
of 1.2 days or 25 per cent in the length of the cycle is (piite con- 
sistent, and cannot he due to the prolonged cycles following the 
removal of the glands, since any of these exceeding nine days 
in length were not used in the calculations. As a further check 
the last fifteen cycles of each rat were considered, giving ap- 
proximately the same average length. 

In the eleven animals of the parathyroidectomized series a 
total of 258 cycles, exclusive of the lengthened ones following 
the operation. Avas followed, giving a total average length of 5.4 
da.vs or an increase of 12 per cent over the length of cycles in 
the normal controls. The same general considerations apply 
here as in the thyroparathyroidectomized series. The lengthen- 
ing of the cycles again was consistent, the average of the last 
fifteen cycles of all rats giving approximately the same figure 
as the total average. 

This lengthening of the oestrous cycles after thyropara- 
thyroidectomy and parathyroidectomy is subject to the same 
possible explanations as is the lengthening after thyroidectomy. 
It is believed, however, that the emdence is .stronger for the 
view that the effect is due to a disturbance of the general well- 
being of the animal and a lowering of the general bodily 
metabolism, rather than to the loss of any specific stimulatory 
effect of the thyroid on the ovary. The case of the parathy- 
roidectomized animals stronglj' supports this view. It is rather 
difficult to imagine, and there is no CAndence for, any direct 
causal relationship hetAveen parathyroid and ovary, yet there 



54 


THYROID, PARATHYROID AND OESTRUS 


was an average increase of 12 per cent in tlie length of the 
cycles after the removal of the parathyroids. In view of the' 
rather serious effects of total thyroparathyroidectomy, or para- 
thyroidectomy, such a disturbance might well be expected. 
These effects include the lowering of the general metabolic 
level ; a decreased resistance to infection ; disturbance of calcium 
metabolism, especially noticeable in the teeth; the lessened in- 
take of food ; and the resultant slowing of bodily growth, all of 
which are conditions that are usually reflected in prolonged 
oestrual cycles. That the lengthening may be entirely explained 
by these disturbed conditions is indicated by the 18 per cent in- 
crease in length of the ej’-cles of the controls whose teeth were 
kept short in imitation of the condition in the parathjwoidec- 
tomized animals. 

It is worthy of note that in the thju'oparathyroidectomized 
series, the effects of thyroidectomy and of parathyroidectomy 
here combined in the same animals, seem to be additive. These 
animals show an average length of cycle of 6.0 days, as compai'cd 
with 5.8 days in the thyroidectomized and 5.4 days in the para- 
thyroidectomized series. This additive effect is easy of explana- 
tion on the basis of a disturbance in general metabolism and 
well-being, but is difficult to explain otherwise. If it is due to 
a direct, specific effect, then the specific effects of the thyroids 
and of the parathyroids on the ovary must be the same, which is 
highlj^ improbable. 


SUMMARY 

1. Using the length and character of the oestrous cycle as 
an index of ovarian activity, a study was made of the effects of 
thyroparathyroidectomy and parathyroidectomy in two groups 
of albino rats. 

2. The cycles following total thyroparathyroidectomy 
showed an average lengthening of 1.2 days, or 25 per cent over 
those in normal control animals. 

3. Following parathyroidectomy alone there was an aver- 
age lengthening of the cycles of 0.6 days or 12 per cent over 
those in controls. 

4. These results are considered as being due to the effects 
of the removal of the glands on general bodily health and 
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inctnbolism, rnthcr tlinn ;i.s a tlirocf specific cfTocf on ovarian 
activity. Trauma in sham operations and inanition due to clip- 
ping of incisor teeth gave similar results in control animals. 

5. The effects of thyroidectomy and of parathyroidectomy 
on the oestrous cycles, seem to he additive when both opera- 
tions arc performed in the same animal. 

It is a pleasure to acknowledge indebtedness to Professor 
R. G. Hoskins for generous advice and suggestions in regard to 
these studies. 
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STUDIES ON VIGOR. VII. THE FATIGABILITY OP 
CASTRATED RATS 

MARVIN GANS and R. G. HOSKINS 

From the Laboratory of Physiology, Ohio State University 

COLUMBUS 

Studies ou rats b.y the revolving cage method have shown 
that castration results in a mai-ked decrease in voluntary activ- 
ity. In one series of experiments (Hoskins, 1925) sixteen con- 
trol and sixteen experimental animals were studied over a 
period of 120 da 3 ’s. From a group of about fiftj' .young animals 
that had become accustomed to the apparatus sixteen pairs 
(mostl}'- twins) were selected; these were well matched both as 
to weight and as to aetivitj^ records over a preliminary period 
of 20 da.ys. Then the more active of each pair was castrated, 
the age of the animal being about 70 daj’-s. Beginning at about 
the twelfth day, ou the average, the activity of the castrated 
animals began to lag behind that of the controls. At the fiftieth 
daj' after operation, the activity of the control group was at 
its height, averaging approximatety 15,000 yards a day, while 
that of the castrated group averaged about 3200 yards. At 
the end of 100 da.r’s the averages were about 6000 and 3100 
3 'ards, respectively. Numerous subsequent observations have 
confirmed these results. Directl.v or indirectlj', therefore, the 
testes condition in an important way the spontaneous activity 
of the animals. 

Available data offer little in the wa.y of explanation of such 
findings. Some observera have reported a slight depression of 
... basal metabolism, but others have failed to con-oboi’ate this 
(Lusk, 1925). Cei’tainly the slight decreases of ox.ygen con- 
i'/ sumption noted by investigators who have obtained positive 
results could not explain a decrease in activity to onty a fifth 
of the normal. Indeed, as Lusk suggests, the decrease of metab- 
olism, if it oceiti’s, is more likety the result than the cause of the 
sluggishness. 

Several possible explanations suggest themselves. Perhaps 
the most plausible is that the general irritabilitj' of the nervous 
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system is depressed with resultant decrease in the number oC ' 
‘‘driving:'' imp\dses that roach the effectors. That the sensory 
organs themselves are depressed is not likely from what is known 
of their activity in eunuchs. In one hnumn sul).iect, well known 
to one of ns. acuity seems to he unusually high. Numerous 
incidental ohservations of castrated rats in our colony also give 
the impression that there is no outstanding sensory factor in- 
volved. A study of central nervous irritability has been planned, 
hut no instructive data have as yet been secured. 

It was believed that the field could he narrowed somewhat 
by a quantitive study of the fatigability of nerve-muscle prep- 
arations. in situ. It was realized, however, that results of such 
a study would not he conclusive. If a depression were observed 
it might he due to lowered efficiency of the effectors or of the 
.supportive functions, such as circulation, sugar mobilization or 
respiration. Conceivably peripheral degeneration of motor 
nerve fibres could also jilay a role. 

MHTIIODS 

In the study herein reported male albino rats wc're used as 
subjects. The animals ranged in age from 170 to 337 days. In 
most instances litter controls were used. Jlost of these had been 
tested previously in revolving cages as earlier described. The 
animals were ane.sthetized with amytal®. which was injected 
subcutaneously so that uniform and prolonged anesthesia could 
be obtained. The sciatic was laid bare, sectioned near the hip 
joint and adjusted in a Sherrington electrode. The skin was 
then sutured over the incision. A medial incision was made into 
the thigh ; by blunt dissection the femur was exposed and fixed 
by means of a small modified Harvard femur clamp. The gas- 
trocnemius muscle was isolated from its distal attachment and 
connected by a strong linen thread to a heavy type Harvard 
muscle recording lever. 

The approximate absolute strength of the muscle was first 
determined, using single break shocks of a maximal faradic cur- 
rent as stimuli. In order to obviate fatigue this orienting study 
was confined to four trials of each muscle. An initial weight of 
250 grams was attached and the nerve stimulated. Using the 
fii-st reaction as a guide, lead weights of the estimated required 

•We are indebted to Eli Lilly & Co, of Indianapolis for a generous 
supply of amytal. 
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number were either added or remoA’'ed, and the stimulus re- 
peated. In practice it was found that the fourth trial was ade- 
quate to fix the limit rather accurately. 

The muscle was then stimulated automatically at one sec- 
ond intervals bj’- means of a faradic current, using make shocks 
only. The primary coil of a Harvard inductorium was con- 
nected with a battery of 6.2 volts, the current being made and 
broken by a chronograph ever 5 ’- second, the contact being main- 
tained throughout the interval. The secondary coil was fixed in 
the same position, 4 cm., throughout the series of experiments. 
The break stimuli were short circuited by means of a special 
device illustrated in Figure 1. From the binding posts of the 
secondai'y coil, two No. 28 cotton-covered magnet wires were led 



Figure 1. Short circuiting device. B., Battery connected with pri- 
mary coil of Harvard inductorium. Chr., Automatic circuit breaker. 
S. M.. Harvard signal magnet carrying curved metallic connector dipping 
into mercury cups, Hg. S. E., Stimulating electrode. 

to the Sherrington electrodes, and two of No. 14 copper insu- 
lated wires Avere connected to ttvo mercury cups. A signal 
magnet Avas connected Avith the batteiy. To the Avriting lever 
of the signal magnet an insulated U-shaped copper rider AA'as 
attached. The signal magnet AA'as so adjusted that AA'hen the 
current AA'as made the rider was draAvn doAA’ii and into both 
mercury cups, and thus a short circuit AA'as established. The 
lag of the signal magnet permitted the make current to reach 
the electrode and kept the circuit closed during the period of 
break. The chief practical diffieultj' encountered AA'as in cali- 
brating the diameter of the mercury cups to obtain the mini- 
mum surface tension effect. It was found necessary to connect 
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(he primary of (he iiulnetoriuin and (he signal magnet in par- 
allel witii (he badery, and also to use a low resistance wire in 
the short cii’cniting device. By reversing the position of the 
signal magnet (he make instead of the break shocks could have 
been eliminated. 

The muscle was after-loaded with a weight of 50 grams 
and eack contraction was registered by means of a slow-moving 
extension kymograph. The total amount of work was calculated 
by multiplying the summated height of the contractions bj' the 
weight lifted. No allowance was made for friction in the re- 
cording apparatus. At (lie conclusion of the experiment the 
muscle was dissected free and weighed. 

OnSEUV.VTIONS 

In all. sixteen groups of two or three animals each were 
studied. These included 19 castrated and 18 control animals. 
Complete data as to work done were secured in 13 groups, com- 
prising 15 experimental and 15 control animals. In 13 cases 
the total work done by the control animals was greater than that 
of the castrated, while in two instances the experimental ani- 
mals surpassed the controls. The average amount of work of 
the controls in 12 groups in which complete data were secured 
was 107.924 gram-centimetei-s, while that of the castrates was 
81,277 gi'am-centimeters. The ages at the time the final obser- 
vations were made ranged from 170 to 331 days. The intervals 
between castration and ergograph tc.sts varied between 95 and 
277 days. 

In view of the well marked difference in efficiency the ques- 
tion of weight and absolute strength of the muscles tested ac- 
quires a primary interest. In the 13 groups in which both total 
work and muscle weight were determined, this weight was 
greater in the castrated animals in all but two instances and tbe 
weights were equal in one of these. The averages in the 12 
groups considered were respectively 2.10 and 1.86 grams. These 
differences were closely proportional to the total bod}' weights 
which averaged 259 grams in the controls and 291 grams in the 
castrated animals. The ratios were 1:1.13 and 1:1.12, respec- 
tively ; that is the muscle weight varied in the same proportion 
as the body weight. 

The absolute strength of the muscle was greater in the con- 
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TABLE SHOWING RESULTS OF ERGOGRAPHIC EXPERIMENTS 
Gastrocnemius muscle after-loaded with weight of 50 grams. 


Animal 

No. 

Age 

in 

Days 

Interval 

After 

Castra- 

tion 

Weight 

of 

Animal 

Weight 

of 

Muscle 

Absolute 

Strength 

Grams 

Absolute 

Strength 

per 

Gram 

Total 

Contrac- 

tion 

Cm. 

Work 

Gm. 

Cm. 

Work 
Kgm. 
Cm. per 
Gm. 

Daily 

Activity 

3S9E 

326 

246 

281 

2 29 

m 

140 

2550 5 

127525 

55.69 

821 

161C 

326 


312 

2 10 


157 

3027 7 

151385 

72 09 

4538 

162C 

326 


276 

1 88 

KiiJi 

144 

1312 2 

65610 

34,89 

3025 

148E 

332 

251 

356 

2 42 

325 

134 

4732 

236650 

97.79 

2341 

ISIE 

337 

252 

302 

2 05 

380 

185 

3820 

191000 

93,17 

1761 

152C 

337 


248 

1 92 

380 

198 

6004 

300200 

156 32 

4483 

215C 

331 


290 

2 35 

260 


1245 

62250 

26.47 

1625 

216E 

331 

265 

265 

1 85 

260 


927 

46380 

25.03 

866 

218C 

331 


285 

2 25 

220 

mm 

1383 

69150 

30.73 

2041 

278C 

310 


248 

1 75 

220 

125 

398 

20900 

11 94 


2S0E 

310 

229 

276 

2 25 

210 

93 

793 

39650 

17 62 

900 

193C 

315 


325 

2 20 

250 

114 

2315 

15750 

51 61 

2158 

197E 

315 

267 

345 

2 37 

250 

106 

722 

36100 

15 23 

2791 

174C 

324 


335 

2 05 
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trols than in the oxinn-iiuontnl iminuils in •! cases, less in 7 cases 
and equal in 5 cases. The averages in 12 groups were 276 grams 
in the controls ami 264 grams in the castrates. When the abso- 
lute strength was calculated per gram of muscle, however, the 
resnlts wore as follon-.s: controls greater in 10 and Ic.s.s in 4 
cases. The averages in 12 groups were: controls lad, casti’ntes 
14:7, i. e... e.ssontially equal. 

The work done before complete fatigue was reached wa.s 

grccoter in the control than in the experimental animals in 12 

•esT 
cv. cv. 



Flpure 2. Work done by paslrocnemluB muscle? of enstrntod and 
normal rats. The muscles were stimulated Ihrouph their motor nerves 
to the point of complete fatlpue. They were nftor-londed with DO 
grams weight. In the graph for “total” read “average.” 


and less in 3 cases. The averages for 12 groups were: controls, 
107,924 gram-centimeters; castrates, 81,277 gi'am-centiineters. 
Reduced to kilogram-centimeters of work per gram of muscle 
the results were : controls greater in 12 and less in 3 cases. The 
averages were: control, 59.26 kgm.cm. and experimental 38.34 
kgm.em. In Figure 2 the total work done is expressed graph- 
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ieally. Even so considered, the advantage of the non-castrated 
animals is obvious. If the reduced data were plotted, the results 
would be even more striking. 

In 10 of the 13 groups of animals activity cage records were 
available. These were averaged for the thirty days preceding 
the ergograph determinations. In all but two instances the con- 
trols were more active than the castrates. In most instances tlie 
differences were striking. The averages in 10 groups were: 
controls, 5003 revolutions; castrates, 2298 revolutions. Con- 
sidering the fact that the controls in most eases were showing 
marked degrees of early senile depression, this difference is 
especially significant. If carried to extreme old age, no doubt 
the activity of both groups would become essentially equal and 
negligible. In a considerable number of senile animals that we 
have had under observation, the activity has amounted to less 
than 10 yards a day. Whether normal or castrated animals 
would attain this degree of sluggishness earlier is an interesting 
question that we have not studied. 

DISCUSSION 

Perhaps the most striking feature of the data at first glance 
is their marked lack of liomogeneity. This might seem at once 
to indicate that they have little or no significance. Such a con- 
clusion, however, is not justified. One of the surprising facts 
that has come out of the vigor studies we have made is that the 
spontaneous activity among litter mates varies widely. One 
animal is frequentl}'" several times as active as its twin, although 
both seem to be entirely healthy. For this reason the animals 
in such studies are alwaj^s “typed” before any experimental 
procedures are begun. Hence, although there may be much 
variability as among groups, within the groups the initial activ- 
ity is closely similar. In the experiments herein reported, the 
animals selected for castration were in general slightly more 
active than their controls. While there is considerable varia- 
bility in this respect, in general the animals of a litter that are 
more vigorous in the earlier weeks continue to show this char- 
acteristic throughout the active period of their lives. 

■ The experiments as a whole indicate that a considerable 
part of the sluggishness of castrated animals is to be ascribed to 
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losscncd cfiiciciicy of the muscles. The only apparent escape 
from this conclusion would he to make the highly unlikely as- 
sumption that the motor nerves to the muscle arc materially 
depressed in their irritability or. still less likely, in their con- 
ductivity. Wc knoAv of no evidence that castration rc.sults in 
any such peripheral nerve changes. 

'Whether the decreased cfncicncy is due, however, to local 
changes in the muscle or to failure of supporting function.s — 
circulatory, respiratory, or metaholic — the data give no evi- 
dence. The fact that the ah.solute .strength of the muscles is not 
greatly difTerent in the two groups suggests that the cause is to 
he sought elsewhere tlian in the tissues immediately involved. 
The investigation must obviously be extended to include a study 
of the effects of ca.stratiou on the physiologic processes in 
general. 


SUMMARY 

1. A comparative study was made of the strength and 
fatigability of the gastrocnemius muscles of castrated and nor- 
mal rats. The muscles were stimulated electrically through' 
their motor nerves. 

2. The weights of the individual muscles were greater 
in the ca.stratcd animals, but the ab.solutc strength per gram of 
muscle averaged approximately the same in each group. 

3. The proportion of gastrocnemius weight to total body 
weight averaged the same in each group. 

4. The total work perfomed by the castrated animals was 
considerabl}’^ less than that by the controls. 

5. The increased fatigability of the castrated animals 
could be ascribed to lessened muscular cflicienc}’, per se, but is 
more likely due to inadequacy of supporting functions, such a.s 
circulation or respiration. 

niiinioGR.vpHV' 

Hoskins, B. G. : 1925. The effect of castration on voluntary activity. 
Am. J. Physiol. (Balt.), 72, 324-330. 

Lusk. G.: 1925. Interpretation of disturbances In metabolism due to the 
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Insulin and Its Use in Diabetes. J. J. R. Maeleod and W. 

B. Campbell, 1925. The Williams & Wilkins Co., Baltimore. 

The development of the insulin treatment of diabetes is an 
outstanding triumph of co-operation in research between the 
physiologist and the clinician. It is, therefore, altogether ap- 
propriate that volume six of Medicine Monographs, which deals 
with insulin and its use in the treatment of diabetes, should 
be the joint work of Prof. J. J. B. Maeleod, pliysiologist, and 
Dr. W. R. Campbell, clinician, both of the University of To- 
ronto. Dr. Maeleod is responsible for the first sixty pages of 
the book. In the Introduction he briefly traces the history of 
the investigations which led up to the discovery of insulin by 
Banting and Be.st, and gives the results of a few of their experi- 
ments. This is followed by an account of the work of Collip 
in devising methods for the preparation and purification of 
insulin. An outline of the best methods in use at the present 
time for its quantity production is also given, and the nature 
of the munerous insulin-like substances that have been extracted 
from everything from yeast to clams is considered. Maeleod 
discusses in a very illuminating way the results of the various 
experiments that have been performed on depanereatized dogs. 
He points out that insulin is necessary not only for the oxida- 
tion of glucose but also for the formation of glycogen, and sug- 
gests the possibility that the formation of glycogen may be a 
necessary step in the oxidation of carbohydrate. The fact that 
insulin reduces both the blood and the nrine pho.sphates leads 
Maeleod to the conclusion that glucose unites in some way with 
the inorganic phosphates of the blood. He points out that this 
view is supported by the findings of Bmbden and his collabo- 
ratoi's, who have given evidence to show that a compound of 
phosphoric acid with a complex which yields lactic acid, under- 
goes decomposition during mascular work. 

Several pages are devoted to a discussion of the present 
methods of both the ph.ysiologieal and clinical assay of insulin, 
and the shortcomings of these methods are clearly shown. The 
difficulty of establishing the glucose equivalent of a unit of 
insulin is also dwelt upon. The fact that in the early experi- 
ments depancreatized dogs treated with insulin invariably died, 
lilaeleod believes was due to the absorption of toxic substances 
produced by the action of intestinal bacteria upon imperfectly 
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cligostcd protein';. This view is supported by the fact that in 
the later experiments in which the dops were fed wiiole pan- 
creas in order to sni^jily them with trypsin, it was possible to 
keep them alive indelinitely. 

The clinical section by Dr. Campbell includes a brief ac- 
count of the early clinical experiments on insidin. an interest- 
ing discussion of the efl'eets of insulin on metabolism, including 
the .symptoms of hypoglycemia and the best method of avoiding 
this condition. This is followed by a thorough discussion of 
both the diagnosis and treatment of diabetes. Dr. Campbell 
feels that the patient shoiild invariably be kept free from both 
glycosuria and hyperglycemia. This can be accomplished by 
the proper use of insulin and thus there is a possibility that the 
sugar tolerance of the patient may be increased. There is also 
a chapter on the dietetic treatment of the disease, which is sup- 
plemented by numerous recipes and tables of food equivalents. 
Full directions are given for making all the necessary blood and 
urine te.sl.s. 

R.moN'Ab GnvNu Tttr.uM'V mu Womhx PvuTicrnvnLY in Rt;i4\- 
Tiox TO Mkn.stuiwtion. I Wauless Dickson, 1926. II. K. 
Lewis & Co.. Ltd., London. P. 96 

This small bonk is one of a type the jiopularity of which 
seems to be fortunately on the wane. It consists largely of a 
summary of well known gynecologic data inteis-persed with a 
considerable amount of dubious interglandular endocrinology. 
This latter is cited without convincing evidence and in disre- 
gard of conflicting results in the literature. True to type, in 
lieu of scientific evidence, the book contains illustrative .super- 
ficial case historic.s. 

'Whatever value it may have is not in its “rationality” but 
as a record of the empirical experience of the author with gland 
therapy. His results have apparently been more satisfactory 
than those of most gynecologists. 

The PRiNcipjLE,s AND PuvcTicn or Endocrine JlnniciNr.. "Wil- 
liam Nathaniel Berkeley. 1926. Lea and Pebiger, Phila. and 
New York. P. ,368. 

It is unusual that an author so accurately reviews his own 
book as has Berkeley in this case. In the preface he states: 
“The title of this book is meant to be accui’ately de.scriptive. 
The practice of endocrine medicine is becoming dailj’’ a more 
important and fruitful field of medical labor; that such prac- 
tice may be intelligent and scientific, an acquaintance with the 
principles of the sub.iect is indispensable. A sincere effort has 
been made to simplify these principles. In re.spect of points 
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in doubt a short summary of arguments pro and eon is given; 
but as far as possible controversial matter is abridged or omitted, 
unsubstantiated claims are mentioned vith proper reserve. 

‘ ‘ The book is primarily meant for doctors in active practice. 
The standpoint of the writer is that of the clinical practitioner 
— ^the physician in the presence of a patient with endocrine dis- 
order. Symptoms and diagnosis are discussed at length and 
treatment is emphasized. Many details of treatment and dosage 
are given Avhich have been heretofore inaccessible in print in 
any language. 

“It is hoped that for general readers also the book may serve 
a useful purpose. It defines the actual scientific status of endo- 
crinology today, and contradicts at least a few of the old wives’ 
fables now told not only in popular but in pseudo-scientific lit- 
erature as well. 

“In view of the practical aim of the book, many topics of 
exclusively scientific interest have been onlj^ touched on. But 
in each case, for the benefit of scientists and laboratory men, 
the important references to modern sources of information have 
been fully given, so that further special inquiry may be facili- 
tated.” 

These aims . have been admirably achieved. The text 
is entertaining and thoroughly readable. The illustrations are 
well selected and the book is well printed. 

Perhaps the best test of a book of this sort is its treatment 
of “pluriglandular disorders” — a topic that exercises an irre- 
sistible appeal to romancing in the case of many writers. Wliile 
Berkeley’s chapter is brief, it is highly sensible and instructive. 
As to therapeusis he says: “An effort must be made in a rough 
clinical way (smaller children can rarely be kept quiet enough 
for a basal metabolism test) to estimate the amount of each defi- 
ciency, and the dosage should be adjusted and readjusted for 
each patient. I deprecate very much the slovenly habit of giv- 
ing indiscriminately the ready-made ‘shotgun preparations’ of 
a half dozen different hormones for sale in the shops. The 
pharmacists could not sell these formulas if the physicians did 
not prescribe them.” 

To those whose needs can be met in a book of 350 pages 
this volume can be highly recommended. ^ ^ 
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Snpran'nal triui>;i>lniitntloii. lUodingev (.1.), KlcbaiiolT (11. K.) fc 
Laurens (H.). I’roc. Soc. lixper. Biol. & Idcd. (N. Y.), Ifl2r), 

•>«> n o 

The left adrenal was removed from 15 dogs and a portion 
transplanted to some other site. Vascularization of the grafts was 
rapid. Living colls could not he demonstrated in them, however, 
after 34 days. When the intact right adrenal was removed all 
of the animals died, none surviving more than 4 days after the sec- 
ond operation, regardless of the age of the graft. — .T. C. D. 

Adrenal cortex and somatic growth (Corticale surronalc c accrcsci- 
juento corporeol. Caslaldi (L.), Arch. ital. di annt. c di embriol. 
(Firenze), 1325, '22, 23V-3GS. 

The feeding of adrenal cortex of the ox to very young guinea- 
pigs favors the growth of the skeleton and the formation of muscle 
and fat. After development is complete feeding causes increase in 
weight of muscle and fat only. In respect to the action on the 
skeleton, the author believes it to be the direct action of certain 
unknown constituents of the adrenal cortex ceils. Hence it is sug- 
gested that adrenal cortex bo included with thyroid, hypophysis 
and thymus in treating conditions of undergrowth. The medullary 
substance should not be used, since it may prove harmful in long 
usage. — P. M. N. 

The adrenals in pulmonary tuberculosis (II sondaggio potenzialc 
fisco dci surreni nella lubcrcolosi polmonare). Franco (P. M.), 
Folia med. (Napoli). 1925, 11, 321-345. 

The author by a method of applying Tlbntgen ray stimulation 
to the adrenals shows that with the progress of pulmonary tuber- 
culosis the resistance of the glands becomes less and their activity 
is decreased. — P. M. N. 

Investigation of the inlluence of the adrenals on the basic re.spira- 
tory metabolism (Untcrsucliungcn iiber den Einfluss dor Neben- 
nierc auf den respiratorischen Grundiimsatz.) . Nakayama (K.), 
Blochem; Ztschr. (Berk), 1925, 155, 413-435. 

A continuation of the author’s preceding paper (Biochem. 
Ztschr., 1925, 155, 387), using substantially the same experimental 
methods. The author finds that extirpation of adrenals from rats 
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lowers the basal metabolism but slightly if at all. Similarly, the 
results of feeding experiments with levulose and cane sugar do not 
differ materially in normal and adrenalectomized animals. Finally, 
the addition of thyroid in the feeding experiments induces no sub- 
stantial change from those experiments in which it was omitted. 
(The accessory adrenal tissue of the rat robs these experiments of 
sharp definition. — Abstracter.) The protocols of the experiments 
are given in full. — A. W. R. 

Suprarenal hemorrhage in the new-born. Joseph (S.) & Raban 
(E.), Zentralbl. f. Gynak. (Leipz.), 1926, 45), 1; Abst., Am. J. 
Dis. Child., 30, 868-869. 

Hemorrhages in the suprarenal glands as an accidental nec- 
ropsy finding are frequently reported, but only a few cases have 
thus far been reported in which the hemorrhage was so extensive 
as to cause death. The authors report a case of a child born at 
term. The delivery was rather difficult, and the child was mildly 
asphyxiated but recovered without strenuous measures of resuscita- 
tion. Thirteen hours after delivery cyanosis appeared suddenly, 
and death occurred three hours later. At necropsy an extensive 
hemorrhage of the right suprarenal gland was found; there were 
no other findings, except a few small, superficial hemorrhages on 
the cerebral convexities. The authors conclude that venous con- 
gestion of the suprarenal, due to trauma during delivery, was fol- 
lowed thirteen hours later by hemorrhage, which finally ruptured 
the capsule and spread into the surrounding tissues. 

Studies in adrenal insufficiency. Stewart (G. N.) & Rogoff (J. M.), 
Proc. Soc. Exper. Biol & Med. (N. Y. ), 1925, 23, 190-195. 

It was found that pregnant and lactating bitches survived re- 
moval of both adrenals for a much longer period than nonpregnant 
bitches or males. Hemorrhagic congestion of the gastro-intestinal 
mucosa occurred commonly in dogs dying of adrenal insufficiency 
(47 out of 52). Congestion of the pancreas occurred in 50 out of 
53 cases in operated animals and twice out of 20 cases in normal 
dogs. Blood or blood pigment was found in the intestinal contents 
at autopsy in 50 out of 54 adrenalectomized dogs. This is not 
derived from food. Blood examinations showed a reduction in the 
relative volume of the serum per 100 c.c. of blood and a reduced 
conductivity of the serum, a few days before death in the operated 
animals. — J. C. D. 

Anatomy of the paraganglia in man (Zur Anatomic und Histologic 
(ler Nehenorgane der menschlichcn s.vmpathischen Nerven). Jva- 
noff (G.), Ztschr. f. Anat. u. Entwcklngsgesch, (Berk), 1925, 75, 
435-443. 

The paraganglia of 149 specimens (4 embryos, 122 children 
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from 1 mouth to 13 ycnrs, 20 ndults from IS to 70 years, 2 clogs 
and 1 cat wore oxamtnod). The ntimhor, form, size and position 
of these masses In the region of the abdominal aorta were recorded. 
I’ersistcnt and nonporsistont paraganglia were recognized. The 
nonporsistont showed a slow growth from 12 months to 18 months, 
after wliich degeneration took place and the structure completely 
disappeared hy the 10th to 13th year. These apparently carry on 
the adrenalogenlc function up to the 12th to ISth months. After 
that time this function is carried on by the persistent chromaflin 
system. Vascular increase in the parencliyma, hyaline degenera- 
tion. decrease in the size and changes in tlic form, reaction and spe- 
cific granulation of the chromaflin cells, growth of connective tissue 
and in lymphoid elements are all correlated more or less directly 
with ago. Data are tahulatcd graphically. — A. T. R. 

Kndocrinc glands in pernicious nncinin. Mendershausen (A.), Klin. 
V'chnschr. (Rorl.), 102.'., -I. 2083-2130; Ahst., .1. Am. M. Ass., 
8,">. 1324. 

The author found the pituitary, pancreas, suprarenals and 
gonads practically normal in his thirteen cases of pernicious ane- 
mia. He found, however, in twelve of them changes in the thyroid 
gland (lymphocytic infiltrations with atrophy, occasionally increase 
in colloid). 

Tliyroparatliyroid and gonadal elTccl.s on sctlinientatlon of the red 
corpuscles (Im roazione smllmcntarla del corpuscoli sangnigni 
suo comportamento ncgll stntl tiroparatiroidcl c gcnitallci). 
Vasaturo (A.), Folia med. (Napoli), 1325, 11, 241-203. 

The velocity of sedimentation of the red corpuscles is decreased 
in hypothyroidism and increased in spontaneous or experimental 
hyperthyroidism. Parathyroidectomy increases sedimentation ve- 
locity. The male gonads have no influence. — P. M. N. 

Adiposis dolorosa (Dcrcum's diseases). Winlcelman (N. W.) & 
Eckel (J. L.), J. Am. M. Ass. (Chicago), 1325, 8.1, 1335-1333; 
Ahst., A. Jl. A. 

Winkelman and Eckel report one case and review briefly fifteen 
cases cited In the literature. The case described fits in with the 
generally recognized syndrome of Dercum’s disease, showing the 
following features; (1) obesity (exclusive of face, hands and feet), 
weight 460 pounds (208 kg.), with painful masses; (2) ulcers on 
the legs and bullae on the fingers, and (3) asthenia. The patho- 
logic findings were an adenoma of the anterior lobe of the pituitary 
body with enlargement of the sella turcica, an adematous hyper- 
plasia of the left suprarenal, atrophy of the ovaries, and many 
recent hemorrhages in the thalamus and subthalamic regions. On 
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reviewing the necropsy findings of the fifteen cases in the literature, 
one is impressed by the pluriglandular involvement in most of the 
cases. In only two cases were there no definite changes in the 
ductless glands (Rome and Falta). Of the eleven patients in whom 
the pituitary body was examined, eight showed definite alterations; 
the thyroid was abnormal in twelve cases; the sex glands were 
pathologic in nine; the suprarenal in three, and the pancreas in 
two. The author’s own case showed pituitary, suprarenal and 
ovarian pathologic changes. It is of interest from a clinical stand- 
point to note that the condition is five times more prevalent in the 
female and that most cases develop after the age of 35. The theory 
of endocrine malfunction seems best suited to explain the symptoms 
in this case. 

A peculiar (hermaphroditic ?) ovarian tumour. Berner (O.), Arch, 
internat. mdd. exper. (Lidge), 1925, 1, 825-S48. 

In a hen that had ceased laying and had developed masculine 
characteristics, autopsy showed a small tumor in the small ovary. 
Microscopically the tumor proved to be a sort of adenoma containing 
columns of large clear cells and cell masses. In some places there 
were found tubules resembling immature tubuli seminiferi contain- 
ing two sorts of cells, some large and clear, resembling spermato- 
gonia and some, dark and small. There were also found some large 
ovum-like cells surrounded by smaller, flat cells resembling follicular 
epithelium. The tumor had originated from the germinal epithelium 
of the ovary, prolifering into it and forming cords and cell masses 
resembling the egg-tubes of Pfluger. The author regards these 
structures as probably sex-cells resulting from parallel conjugation 
of the chromosomes, but conclusive evidence was not found. The 
literature on “folliculomata” is discussed. Earlier investigators 
agree that these ovum-like bodies are not at all ova, but the author 
states that in accordance with modern opinion and experience of 
the plasticity of the sex-cells egg-cells may really develop in an 
ovarian tumor. — Author's Abst. 

Effect of injections of fiqnor folliculi (Effets die I’injection d'extrait 
de liquid folliculaire chcz les feinelles impuberes) . Brouha (L.) 
& Simonnet (H.), Compt, rend. Soc, de biol. (Par.), 1925, 93, 
489-491; Abst., Physiol. Absts., 10, 478. 

The extract from liquor folliculi of the mare, obtained by suc- 
cessive treatment with alcohol, petroleum ether, and acetone, was 
dissolved in olive oil and injected into rats. Sexually immature 
animals were used and the changes produced in the vaginal secre- 
tion followed. Certain animals were killed at various stages and 
examined. Injection causes a cycle resembling normal oestrus. 
There are distinct hypertrophic changes in the uterus, but none in 
ovaries or mammary glands. 
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Kn'cits of tl>c injection of extracts of folliculiir fluid into scxiinlly 
iniiturc fcinnlcs. BrouUn (Ij) & Slnimonet (H.), Conipt. rend, 
soc. de Biol. (Par.), 1925, 1)3, 557-558, 

Continued daily injections of follicular extract into normal 
females (rats) lengthen the period of ocstrous but do not suppress 
the periodic appearance of leucocytes in the vaginal smear. Injec- 
tions during the last two or three days of gestation have no effect 
upon the normal course of pregnancy. Injections during lactation 
induce oestrus without apparent modiilcation of mammary secretion. 
More hormone than is needed to induce the reaction in the spayed 
adult is required for the normal Immature female. — E. Allen. 

Tl>c presence of the feminine sexual lipoid in bird eggs and in the 
ovaries of flsli. Fellner (O. O.), Klin. Wchnschr. (Berl.), 1925, •!, 
1651-1652; Chem. Ahst., ID. 3496-3497. 

Egg yolks and fish ovaries were subjected to a chemical process 
Identical with that used for the preparation of the active mammalian 
ovarian lipoid. The product so obtained was then injected in the 
course of S days. Into a 1 kg. rabbit, that had previously been 
deprived (operation) of 1 horn of its uterus. The animal was killed 
on the eighth day. The remaining horn of the uterus had enlarged 
to 11 times its original size under the influence of a lipoid extract 
from 30 eggs. An identical enlargement was obtained with the 
lipoid extract from 125 gr. of fish ovaries. The lipoid from 2 pla- 
centas produced a 16-fold enlargement in 8 days. The mammae 
were typically enlarged in every case. Histology is also given. The 
lipoid from 30 eggs is, therefore, eqiiivalent in activity to more than 
1 placenta or 90 corpora lutea. Some interesting deductions are 
made as follows: One egg contains as much active substance as 
100 of the ordinary ovarian tablets and almost as much as 1 intra- 
venous dose of ovarian lipoid. Eggs must have a tendency to aug- 
ment the bleeding of puberty and menstruation and should he 
avoided at this time. The amenorrhea of war may have been par- 
tially due to a lack of eggs in the diet. Since ovarian extract 
produces a hypertrophy of the mammae but inhibits milk secretion, 
eggs should be advantageous during pregnancy and contraindicated 
during lactation. It is also interesting in this connection that both 
eggs and caviar have long been classed as aphrodisiacs by the gen- 
eral public. 

The female sex hormone. Frank (R. T.), Kingery (H. M.) & Gus- 
tavson (R. G.), J. Am. M. Ass. (Chicago), 1925, 83, 1558-1559; 
Ahst., A. M. A. 

Experiments reported by Frank, Kingery and Gustavson not 
only indicate that puberty can be accelerated artificially by injec- 
tion of the female sex hormone, but also that as soon as the thresh- 
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old is once passed, the ovaries, which appear to respond more slowly 
than the tubular system to the female sex hormone (after a short 
latent period), can function just as in the adult. No evidence of 
stimulation of ovogenesis and the new formation of ova could be 
obtained even after continued injection of the hormone (up to 
twelve days). Injection of the female sex hormone into Immature 
female white rats in from three to five days causes opening of the 
canal and estrual phenomena (pubertas praecox), without the oc- 
currence of ovulation. After a further interval of from five to 
seven days, the artificially produced puberty may he followed by 
spontaneous regular cyclical phenomena consequent to follicle 
ripening and ovulation. If the threshold of puberty is once crossed, 
sexual maturity may be maintained spontaneously in immature rats. 
These findings are said to indicate that puberty results from the 
elaboration, in sufficient amount, of the female sex hormone, and 
that the advent of puberty is not due to the removal of an inhibitory 
influence, such as might he exerted by one or more of the glands of 
internal secretion, such as the thymus or the pineal. 

Influence of the ligation of the seminal ducts on the internal secre- 
tion of the testicles. Futakawa (M.), J. Okayama Med. Soc., 
1925, 423, (April); Abst. Japan Med. World, 5, 300. 

Experiments were made on albino rats. It was observed that 
ligating the seminal ducts of old animals led to earlier degeneration 
of testicles and earlier death than in control rats. In the experi- 
mental rats there developed an abnormally accelerated desire for 
sexual intercourse, which was remarkable, hut passed away very 
soon. — R. G. H. 

Tumors and sex characteristics (Tumoren und Geschlechtscharak- 
tere). Halban (J.), Ztschr. f. Konstit. (Berl.), 1925, 11, 294-326. 

After a consideration of numerous cases, mostly from the lit- 
erature, it is concluded that neoplasms of the adrenals and sex 
glands may influence morphologically the sex characteristics. The 
influence of the pineal gland on sexual precocity is still uncertain. 

— A. T. R. 

A case of retarded gro\\i;h (Ein Fall von Klein wuchs mit kongeni- 
talen Bildungsheminungen ) . Hammerschlag (E.), Ztschr. f. 

Konstit. (Berl.), 1925, 11, 744-753. 

The physical status of a 16-year-old girl is given and the 
cause of retardation and endocrine involvement discussed. In ad- 
dition to over weight and under height, there were bilateral con- 
genital shortness of fourth and fifth fingers and third and fourth 
toes. After thjTold tablet feeding for four months, plumpness de- 
creased and the child did better in school. The sex organs were 
infantile. — A. T. R. 
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Hormone of the ovnrhm cycle. Hnrt (C. P.), do Jongh, Laquer & 
Wljsenbeelt, Deutsche ined. Wchnschr. (Bcrl.), 1925, 51, 1700; 
Ahst., J. Am. M. Ass., 85, 1C79. 

The authors confirm lully Allen and Dolsy’s results with the 
follicular fluid. Besides this, they were able to obtain a protein- 
free solution with the same effects on the castrated mice. 

Disproportion of llic extremities in n cuinicholil giant (Die Dispro- 
portion dcr Extremltatcn bci ennnehoidem Hochwuchs). HencUel 
(K. O.), Ztschr. f. Konstit. (Bcrl.). 1926, 10, 577-580. 

Physical measurements arc given of a 2.8-ycnr-old man 187.7 
cm. long showing unusually long legs (105.9 cm.) and arms (85.G 
cm.). — A. T. R. 

The influence of the ovary on the absorption of the xnibic bones of 
the pocket gopher, Gcomys busarlus (Shaw). Hlsaw (F. L.), 
J. Exper. Zool. (Balt.), 1925, -12, 411-441. 

The pubic boucs of both males and females of this species are 
the same up to the time of sexual maturity. In the mature animal 
the male symphysis pubis is well developed, while in the female the 
two pubic bones are normally widely separated. The resorption of 
the pubic bones in females is accomplished by osteoclastic activity. 
Castrated control males did not lose their symphyses. Injection of 
ovarian extracts into both castrated and normal males caused the 
dissolution of the symphyses. Spayed females, however, may also 
lose their pubic symphyses. Grafts of testicular tissue into young 
spayed females prevent resorption of the pubic bones. The femurs 
are not affected by injections which apparently influence only the 
pubes. — E. Allen. 

The influence of the male sex gland on the female. .-Vn experi- 
mental study to determine the sex ratio of the oiYspring. Kovacs 
(P.), Am. J. Obst. & Gyn. (St. Louis), 1925, 10, 527-644. 

Attempts were made to influence the sex ratio of the offspring 
by the subcutaneous injection of fresh testicular substance into 
female albino rats. Bach of six rats received in six injections a 
total equivalent of three-fourths of a testicle from young males. 
Matings were made at the beginning of the injections. A total of 
49 offspring were produced, the ratio of males to females being 
133-.100 as against a normal ratio of 105.5:100. Five other ani- 
mals received injections of testis tissue beginning eight days before, 
and continuing several days after, mating. A temporary sterility 
of from 3 to 11 weeks was produced. In 27 offspring from this 
series the ratio of males to females was 145:100. Of six females 
in which testes from young males were successfully transplanted 
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intraperitoneally, four animals gave birth to 21 young, the sex ratio 
of males to females being 250:100. The explanation is offered that 
in these cases there is a high mortality of female-producing ova and 
embryos. This is also indicated by the small number of young per 
litter, 5.2 as against 7 or 8 in the normal. As the writer states, the 
paucity of experimental animals in the series precludes “drawing 
far-reaching conclusions.” — M. O. Lee. 

Effect of prepuberty castration on subsequent cancer inoculation. 
Murphy (J. B.), & Sturm (E.), J. Exper. M. (Balt.), 1925, 42, 
155-161. 

Male and female mice castrated during the first seven weeks 
of life and implanted with cancer at later periods of life show a 
resistance definitely higher than do intact animals of the same age. 
This increased refractiveness is evident at three months after the 
operation, but is more pronounced at eight months to a year. Even 
castration in early adult life seems to increase the refractory state 
to later cancer inoculation. On the other band, adult mice inocu- 
lated within a week after castration show slight if any evidence of 
increased resistance. — Author’s Abst. 

Testis and hjTpophysis (Keinidriise und Hj-popliyse) . Nukariya 
(S.), Klin. Wchnschr. (Wien.), 1925, 4, 1307-1308; Abst., 
Physiol. Absts., 10, 422. 

Histological observations on the effect of castration of male 
rats at various ages on the pituitary. A new type of cell is pro- 
duced (illustrated), containing a large vacuole filled with colloid 
material. It has a diameter of 20 to 25 microns. These new cells 
are present a few weeks after castration, even in animals castrated 
when 1 to 2 months old. The changes in the pituitary are there- 
fore not dependent on the maturity of the testis. 

Influence of partial extirpation of the thyroid and adrenals in the 
parents on the endocrine system of their offspring (tleber den 
Einfluss experinienteller Schiidigung von Schilddriise und Neben- 
niere der Eltern auf das endokrine System der Nachkommen- 
schaft). Seitz (A.) & Leidenius (L.), Ztschr. f. Konstit. (Berk), 
1925, 10, 539-566. 

These experiments were made on rabbits. The most constant 
results were an increase in the hypophysis to two and three times 
the normal size in the first litter following thyroidectomy in the 
parents and distinct enlargement of the tlijunus of the young after 
adrenalectomy in the parents. — A. T. R. 

On the influence of the placental e.xtracts upon the female genital 
organs and other viscera. Suzuki (S.), Journal Chiba Med 
Society, 1925, 3 (January); Abst., Japan Med. World, 5, 359. 
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TliG uutUor obsGW^^t^ tlint by tlic ndministmtlon of plncontn-l 
extracts the thymus underwent atrophy, while the thyroid was 
hypertrophied. The uterus was hypertrophied, while the ovary had 
the follicles fully developed. 

The behavior of cnibr.vonic chick pounds wlicn transplanted to 
embryonic chick hosts* Willier (B. H.), Proc. Soc. Exper. Biol. 
& Med. (N. Y.), 1926, 2:1, 2C-30. 

One group of chiclt gonads was transplanted at a stage before 
their sex could be determined (4 to 6 94 days of incubation). An- 
other group was transferred after differentiation had taken place 
(7 to 13 days). The chicks were incubated 9 days and then exam- 
ined. The grafts grew into right or left gonads according to the 
side from which they had been taken and into testes or ovaries 
according to their own potentialities regardless of the sex of host. 
The gonads of the host produced no abnormal changes nor varia- 
tions in the development of grafts of the opposite sex. No evidence 
could be found of the grafted glands influencing the growth of the 
gonads of the host. — J. C. D. 

The action of x-rays apainst the testicles of the albino rat, together 
with the vital staininR of the interstitial cells. Yamakawa (H.), 
J. Toyko Med. Soc., 1925, flO (May); Abst., .Japan Med. World, 
3, 297. 

The author exposed the testicles of alhlno rats to various 
lengths of x-rays, ranging between 0.08-0.18 AE, and found that all 
sorts of the rays produced almost the same destructive action 
against the interstitial cells. If the equal amount of different quali- 
ties of the rays should be absorbed, the results would be the same 
pathological changes. The spermatozoa are destroyed first, the 
spermatids next, while the spermatoeytes are mest resistant ei all. 
One skin unit of x-raj’s would completely destroy the testicular 
cells. Sertoli’s cells have higher resistance than the other cells, 
even than the interstitial cells. The changes in the testicular tis- 
sues do not develop evenly, but locally. The changes Involve both 
the nucleus and the protoplasm. Altmann’s granules disappeared 
sooner than did the nucleus. By x-rays the destruction of sperm 
cells is more complete than by mechanical means, such as ligation 
of the seminal ducts, atrophies caused by diseases, transplantations, 
etc. The normal interstitial cells atrophied and disappeared com- 
pletely after the exposure. They are hardly stainable by the vital 
staining method, but when they are atrophied they easily take vital 
staining, and present histlocytal changes. — R. G. H. 

The sella turcica. Camp (J. D.), J. Am. M. Ass., (Balt.), 192G, 
86, 1G4-1G7. 

Observations based on anatomic specimens and roentgeno- 
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grams show the normal sella to vary in contour and size. Varia- 
tions in contour may be classed into three types; the round, oval 
and flat, of which the oval type predominates in the adult. The 
average sella will measure 1.06 cm. and 0.81 cm. in the antero- 
posterior and vertical directions, respectively. Variations in the 
shape of the clinoid processes are numerous, and union between 
the anterior, middle and posterior clinoids, producing a bridged 
sella, occurs in about 5% of cases. Such an anatomic variation 
seems to he of no clinical significance. Pseudo-defects and ap- 
parent anomalies of structure are easily produced in a roentgeno- 
gram by faulty localizing technic. Pathologic conditions produc- 
ing changes in the cell are numerous, and the differentiation of 
these changes as to cause is .difficult. Owing to the characteristic 
deformity of the sella usually produced by each, the differentiation 
between an intrasellar and an extrasellar lesion is generally 
possible. — Author’s Summary. 

Action of placental, ovarian, and Inteinic extracts on female gener- 
ative organs (Ricerche comparative intorno all’ azione di estratti 
placentari, ovarici e corpoluternlci sull’ apparato sessuale fem- 
minile). Ceresoli (A.), Atti d. Soc. lomb. di sc. med. e hiol. 
(Milano), 1924, 13, 290-296; Abst., Physiol Abst., 10, 538. 

Alcohol-ether, acetone, and other extracts of either the ovary 
or the corpus luteum have an action similar to that of placental 
extracts on the generative organs of young rabbits and guinea-pigs. 
The stimulating action of placental extracts, particularly on the 
muscular coats of the uterus, is considerably greater than that due 
to either ovarian or luteinic extracts. 

Pregnancy blindness and acromegalia ( Schwangerschaftserblindung 
und Akromegalie) . Frankl (O.), Ztschr. f. Konstit. (Berl.), 
1925, 11, 166-169. 

The author describes a woman who became totally blind in 
the last months of pregnancy. A few weeks post-partum the fea- 
tures became acromegalic, although vision returned, indicating that 
although the hypophysis became smaller there persisted a physio- 
logical alternation in this organ sufficient to bring about the symp- 
toms of acromegaly. — A. T. R. 

The activity of human pituitary extracts (Ueher die Wirksamkeit 
der Hinterlappensubstanz der menschlichen Hypophyse). Lampe 
(W.), Wien. klin. Wchnschr. (Wien.), 1926, 39, 15-16. 

Assays were made of extracts of hypophyses from 20 human 
subjects. It was found that the posterior lobes gave potent desic- 
cated preparations as determined by experiments on urine secretion, 
blood pressure and uterine contractions. The content of active sub- 
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stance from one gland to another showed considerable variation. 
The extracts were found to be notably stable. — R. G. H. 

Action of pituitary extract on tI»o ntcms. RucUer (M. P.), J. Am. 

M. Ass. (Chicago), 1925, 83, 1637-1G39; Abst., A. M. A. 

The author shows that the action of pituitary extract on the 
uterus is quite characteristic. It never gives contractions with 
periods of rest between, but always a continuous series of contrac- 
tions with increase in intra-uterlne pressure. This action was illus- 
trated in a case of inevitable abortion in which the labor was in- 
duced in the fourth month with a number 3 Voorhees bag. The 
patient was given % grain (0.01C2 gm.) of morphine and 1/150 
grain of atrophin at 1:30 p. m. At 8 p. m. she was having pain- 
less contractions of the uterus that averaged 10 mm. Hg, at inter- 
vals of two minutes. She was given 6 minims (0.3 c.c.) of pitui- 
tary extract subcutaneously. Five minutes later there was a 
characteristic pituitary detract action. The contractions increased 
in height only very slightly, but were continuous one after another, 
without any period of rest. Twenty-two minutes elapsed before 
there was the slightest pause between contractions. The intra- 
uterine pressure was increased G mm. of Hg. The patient still felt 
no pain. In other words, here was a dose so small (considering 
the stage of pregnancy) that it caused no action clinically, and yet 
produced an incomplete tetanus of the uterus. 

Roentgen-ray treatment of pituitary tumor. Towne (E. B.), Arch. 
Neurol & Psychiatry (Chicago), 1926, 15, 92-102. 

Two cases are reported in which the visual fields and visual 
acuity returned to normal following cross-fire treatment with one- 
third of a maximum skin dose of roentgen-ray once a month. No 
recurrence has taken place up to the present time, three and one- 
fourth and two years after the treatments were started. In the 
first case, a partial external ophthalmoplegia disappeared promptly, 
and measurable decrease in the size of the large intracranial exten- 
sion of the tumor was demonstrated by shifting of areas of calcifi- 
cation in roentgenograms taken before, and two and a half years 
after the institution of treatment. All adenomas of the pituitary 
gland should be followed by repeated perimetric examinations. 
Operation should be undertaken only if visual acuity and the fields 
do not improve. There is good reason to believe that when roent- 
gen-ray treatment gives a favorable result the risk is less and the 
result more lasting than that of surgical treatment. 

— Author’s Summary. 

The action of insulin in the spasmophilia of infants. Adam (A.), 
Klin. Wchnschr. (Wien.), 1925, 4, 1551-1552; Abst., Chem. 
Absts., 1925, 19, 3307. 
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Rickets and spasmophilia are due to a disturbance in carbo- 
hydrate metabolism. Assimilation metabolism, which is neces- 
sarily great in growing animals, is dependent upon maintenance 
metabolism, which is essentially a carbohydrate and fat combus- 
tion. Anything that reduces the latter will injure the former 
(vitamin deficiency, fever, infectious diseases, lack of nourish- 
ment) and tend to produce spasmophilia. Conversely, easily as- 
similable food (cod-liver oil) or irradiation with ultra-violet light 
tends to reduce spasmophilia because they enhance maintenance 
metabolism. Carbohydrate metabolism can be enhanced by in- 
creasing the concentration of glucose in the blood (diet rich in 
sugar, and demobilization of glycogen by injecting adrenaline or 
acid) and by facilitating its fixation to the body cells (insulin). 
Spasmophilics who have been treated with sugar, insulin and ad- 
renaline show either a reduction or a complete cessation of symp- 
toms. Details of treatment are given. 

Tlie reduced sensitivity to insulin of rats and mice fed on a carbo- 
hydrate-free e.vcess-fat diet. Bainbridge (H. W.), J. Physiol. 
(London), 1925, 40, 293-300. 

Bainbridge used young rats divided into two groups, body 
weights and sex not given, as he found these not to he factors. To 
one group was given free access to the Halliburton-Drummond com- 
plete diet, to the other a similar diet except that the starch was 
replaced by butter of equal caloric value. Blood sugar tests and 
objective symptoms showed that the rats on the excess-fat diet de- 
veloped a high resistance to insulin, much higher than the control 
group or that shown by rats upon ordinary laboratory diet. It is 
suggested that the explanation may possibly be hyperfunction of 
the thyroid on the excess-fat diet since it had previously been 
shown that excess-fat diet causes hyperplasia of the thyroid and 
that thyroidectomized rabbits are unusually sensitive to insulin. 
However, Bainbridge could not find, by weights or histological 
examination, any conclusive evidence of hyperplasia in the thyroids 
of the rats fed on the excess-fat diet. Bainbridge also found some 
evidence, hut not conclusive, that excess-carbohydrate fat-free diet 
rendered rats more sensitive to insulin. — R. J. Seymour. 

A case of infantile diabetes treated with insulin. Bowcock (H. M.) 
& Wood (J. A.), J. Am. M. Ass. (Chicago), 1926, 86, 104-105; 
Abst., A. M. A. 

Bowcock and Wood report their experience with eighteen 
months’ treatment of an infant in whom diabetes was discovered at 
16 months of age. Diet regulation and administration of insulin 
constituted the treatment. The striking feature in this case has 
been the practically normal increase in height, in contrast to the 
stunting of growth that was observed in diabetic children before the 
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advent of insulin. This case has been succosstully managed without 
blood sugar determination, but the authors do not recommend the 
disregard of this helpful adjunct to the control of treatment. Blood 
sugar readings have seemed valueless in this case because of the 
apparent lability of the metabolic processes in this child. There 
was frequently observed in from two to three hours’ time a change 
from a urine that was free of stigar and diacetic acid to a specimen 
loaded with both. Insulin reactions could be recognized only by 
objective symptoms, since the patient was unable to communicate 
his subjective feelings. Because of the dilUculty in recognizing 
hypoglycemic reactions before they were well developed and because 
of the apparently very rapid change in blood sugar levels, the at- 
tempt to keep the urine constantly sugar free was abandoned. As 
the patient has grown older, this apparent lability of metabolism 
has decreased somewhat, and consequently it has been possible to 
decrease the insulin dosage slightly and give it in two daily injec- 
tions instead of three. The decrease in insulin dosage while taking 
a quite constant and uniform diet suggests some improvement in 
tolerance. 

Treatment of diabetes by raw fresh gland (pancreas). Carrnsco- 
Formiguera (R.), Brit. M. J. (Bond.), 1025, Bfl78, 552-554. 

The claim has recently been put forward that the ingestion of 
raw pancreas is highly beneficial in diabetes. This claim was tested 
by Carrasco-Formiguera on a boy of 7 who had not received insulin. 
The results were convincingly negative. The first day of subse- 
quent insulin treatment diminished the urinary sugar to a trace. 

— R. G. H. 

The influence of the vagus on the islets of Bangerhans. Fart I. 
Vagus hypoglycemia. Clark (G. A.), J. Physiol. (Bond.), 1924- 
1925, 59, 46e. 

It has been shown that the secretion of insulin is not neces- 
sarily dependent on the nerve supply to the islets: yet it is not un- 
reasonable to suppose that the nervous system may influence their 
secretion, especially as there seems to be an antagonism between 
the sympathetic and parasympathetic systems. Possibly some 
mechanism of the parasympathetic system counteracts the hyper- 
glycemia of sympathetic activity. Ergotamine does not cause a 
lowering of blood sugar, but when followed one hour later by pilo- 
carpine or by guanidine, hypoglycemia results. That this is evi- 
dence of vagus influence is shown by the fact that after secretion 
of the vagus no hypoglycemia results from the injection of ergo- 
tamine followed by guanidine. It is concluded that stimulation of 
the vagus causes a secretion of insulin, which in turn causes hypo- 
glycemia. — ^T. C. B. 
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An unusual case of hyperglycaemia (1.7%) with coma; associated 
with absence of acetone in the urine. Argy (W. P.), Boston M. 
& S. J., 1925, 193, 1236-1237. 

A case is reported of coma in a colored male, aged 33, with 
typical symptoms of diabetes mellitus, existing over a period of six 
months and ending in death. It is marked by an absence of keto- 
nuria, a high blood sugar concentration and a large amount of 
acetone in the spinal fluid. Nephritis was observed and this is sug- 
gested as a factor in the failure to excrete acetone. Active treat- 
ment with insulin, begun some hours after the onset of coma, re- 
duced the blood sugar from 1714 mgm. per 100 cc. to 895 mgm. 
The patient, however, remained in a comatose state until death. 

— J. C. D. 

Effect of insulin in.iection on fhe composition of milk. Kamitani 
(E.), J. Pediat. (Tokyo), 1925, 921; Abst., Am. J. Dis. Child., 
.30, 719. 

Kamitani experimented with two goats soon after they gave 
birth to kids. Insulin, distributed by the Cannaught Laboratories, 
was injected to the amount of 1 to 3 units per 2,000 kilograms of 
body weight and the milk was expressed at two hour intervals. 
The experiment demonstrated that the lactose in the milk showed 
a decrease of 17 per cent., and the duration of low carbohydrate 
was prolonged by increasing the dose of insulin. The acidity of 
the milk was also decreased at the same rate as lactose. The fat 
greatly increases in amount if the milk is expressed frequently, and 
the viscosity also increases proportionally. Giusti and Rietti once 
concluded that the milk fat is increased by insulin, but our experi- 
ment shows that the increase is not due to insulin. The effect of 
insulin on total nitrogen, calcium content, water and specific grav- 
ity is uncertain. 

Glucose infusions and insulin in the preparation of poor surgical 
risks. Fisher (D.) & Mensing (E. H.), Boston M. & S. J., 1925, 
193, 712-714. 

The glucose is given intravenously very slowly. The injection 
should take not less than 90 minutes. One unit of U20 insulin is 
given for every 2 grams of glucose. Half of this amount is injected 
subcutaneously, when one-third of the glucose has been given, and 
the other half of the insulin when the glucose injection is com- 
pleted. By following the urine and, if possible, the blood sugar 
closely accidents have been avoided. The authors found this method 
successful in 18 cases of shock and others have used it in acidosis 
of non-diabetic origin. The authors conclude that glucose infusions 
and insulin administered before operation in acute surgical con- 
ditions complicated by acidosis, shock, or incessant vomiting. 
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greatly diminish the operative risk and mortality, and transform a 
poor surgical risk into a fair or good risk. In general routine 
cases, particularly in gastric and gastro-lntestlnal conditions with 
or without inanition, glucose infusions and Insulin have a remark- 
ably invigorating effect, and greatly increase the operative per- 
centage of safety. Glucose and insulin are indicated in those cases 
in which the patients are In good preoporatlve condition, hut who 
are to undergo a serious operation, in which some dilhculty is 
anticipated. — J. C. D. 

Trypsin and insulin injections into tlic i)nncrcntlcO'duodcnnI artery. 
Friedmann (T. E.) & Wehh (P. K.), Proc. Soc. Exper. Biol. & 
Med. (N. Y.), 1925, 23, G9-72. 

The observation concerning insulin is that when injected by 
this route in dogs it produces the characteristic fall in blood sugar. 
This is the opposite of what was found in cats by Epstein. — J. C. D. 

Significance of change in oxygen absorption after Insulin iu noriunl 
rabbits. Hawley (Estelle E.) & Murlin (J. R.), J. Exper. Biol. 
& Med. (N. Y.), 1925, 23, 130-131. 

The oxygen absorption as determined in respiration experiments 
rises the first hour after insulin injection and falls considerably 
below the pre-insulin level the second hour. The CO. elimination 
rises the first hour. The second hour it rises only slightly if at all 
and returns toward the pre-insulin level in the third and fourth 
hours. Study of the urinary nitrogen indicates an abrupt change in 
metabolism from fat to carbohydrate about 1% hours after insulin. 
The diminished oxygen absorption for the second period is regarded 
as not due to the depression, but to the fact that additional oxygen 
is made available for combustion by bringing carbohydrate into 
metabolism in place of fat. — J. C. D. 

Spontaneous disappearance of diabetes. John (H. J.), J. Am. M. 
Ass. (Chicago), 1925, 83, 1G29-1G31; Abst., A. M. A. 

Two cases of diabetes associated with acromegaly with the 
data on a few other cases that have recently appeared in the 
literature have given the author a basis for serious consideration 
of the possibility of effecting a cure in certain cases of diabetes. 
In the two cases reported, a cure appears to have been established, 
as is indicated by the normal glucose tolerance curve secured in 
the first case, and in the presence of normal blood sugar values on 
a very heavy diet in the second. These cases add further evidence 
to the cases of apparent cure previously reported in the literature, 
and to the experimental work of Copp and Barclay in support of 
the belief that up to a certain stage the diabetic process is 
reversible. 
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The reduction of the death rate from diabetes, particularly from 
diabetic coma in Massachusetts. Joslin (B. P.), Boston M. & 
S. J., 1925, 193, 707-712. 

The author first considers the statistics of deaths from dia- 
betes and then gives brief instructions for the use of modern meth- 
ods in treating diabetic coma. Deaths from diabetes per thousand 
of population have been on the increase since 1880. The rate of 
increase, however, has been getting less. The actual deaths in 
1924 were fewer than for 9 years previous, omitting the war years, 
1918-1919. The death rate from diabetes in Massachusetts per 
thousand is nearly twice that of London. In the first 3 decades the 
death rates are similar. In the fourth and fifth decades there are 
nearly twice as many deaths in London as in Massachusetts. This 
relation is reversed in the sixth decade when the diabetic deaths 
are higher in Massachusetts. — J. C. D. 

Lactic acid and inorganic phosphorus of normals and diabetics after 
glucose, ndth and without insulin. Katayama (I.) & Killian 
(J. A.), Proc. Soc. Exper. Biol & Med. (N. Y.), 1925, 23, 173-176. 

In rabbits under urethane there was little change in the blood 
lactic acid after insulin. In normal human subjects at rest the 
lactic acid in the blood rose after the ingestion of 50 grams of glu- 
cose by mouth to 2 or 3 times its normal level. When insulin was 
given 2 to 3 hours following the glucose meal the lactic acid rose 
from 4 to 10 times its normal level. The lactic acid rose as the 
sugar fell. In diabetics glucose produced an increase of 50 to 100 
times the normal amount of lactic acid. Insulin produced a rise, 
but not as marked as that in the normal subject. Insulin reduced 
the organic phosphorus in the blood and urine of both normal and 
diabetic subjects. — J. C. D. 

The effect of insulin upon the metabolism of certain bacteria, Ken- 
dall (A. I.), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1925, 23, 
62-64. 

Bacteria were grown in plain glucose broth and glucose broth 
containing insulin. The ability of the bacteria to utilize the glucose 
was then measured by the changes in the titratable acidity and 
hydrogen ion concentration. In the first group bacteria not nor- 
mally utilizing glucose were tested, among them Bacillus alcaligenes 
and Micrococcus catarrhalis. The second group comprised Bacillus 
bulgaricus and Bacillus acidophilus, which, it has been reported, 
use more glucose in the presence of insulin. The third group was 
chosen from widely different groups and included several types of 
pneumococci, streptococcus hemolyticus, and staphylococcus aureus. 
In no case did insulin have any demonstrable infiuence on the or- 
ganism’s ability to use glucose. — J. C. D. 
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On the luocluinisins of recovery of Blyccmiu iiflcr the action of 
insulin (Sur Ics inecanisiiies tie recniicration tic la Blyceinic 
apres I'action tic rinsulinc). Lewis (J. T.) & Magenta (M.). 
Compt. rend, soc. de Biol. (Par.), 1925, 02, S21-S22. 

The mechanisms which cause recovery from the transient 
hypoglycemia caused by insulin are probably the same as those 
which cause hyperglycemia. Section of the splanchnics augments 
the sensitiveness to insulin. Hypoglycemia and convulsions follow 
a dose which only produces a moderate degree of hypoglycemia 
without convulsions in the controls. Section of the nerves of the 
hepatic pedicle augments slightly the sensitivity to insulin. Section 
of the two vagi diminishes the sensitivity a little. Simultaneous 
section of the splanchnics and vagi causes a disappearance of the 
marked sensitivity to insulin, but it is still somewhat greater than 
usual. Extirpation of the suprarenals in two operations, increase 
markedly the sensitivity to insulin. Suppression of the secretion 
of adrenalin either by extirpation of the medulla, or by removal of 
one suprarenal and denervation of the other, augments the sensi- 
tivity, but not as much as section of the splanchnics. — T. C. B. 

Attempt at a surgical troatnicnt of diabetes. Mansfield (G.), Klin. 
Wchnsohr., 1924, 3, 2378-2380; Abst., Chem. Absts., 10, 3300. 

The original idea was to sever the pancreatic duct, thus block- 
ing the external secretion of the pancreas which might intensify the 
internal secretion. This was not tried because of the probable 
deleterious effect on food digestion of eliminating the pancreatic 
enzyme. A ligature was passed beneath the pancreatic vein and 
artery in the head of the pancreas and the pancreas tied off, exclu- 
sive of the blood supply, at this point. In this way only a portion 
of the external secretion of the pancreas was blocked. Dogs that 
had been so treated were persistently hypoglycemic after the effects 
of the surgical shock had subsided; they also showed an enormously 
high sugar tolerance which indicates that the internal secretion of 
the pancreas is increased when the external secretion is blocked. 

Analogous action of Insulin and cpineplirin on the liver. Miiller 
(E. F.) & Petersen (W. P.), Proc. Soc. Exper. Biol. & Med. 
(N. Y.), 1925, 23 , 47-51. 

The administration of .05 mg. of epinephrin per kilo of body 
weight raises the blood sugar of an animal (dog?) 50 per cent in 
two hours. Administration of 0.5 units of insulin similarly lowers 
it the same amount. If these doses are injected subcutaneously at 
the same time either separately or mixed, there is a decrease in 
blood sugar. In more than G07o of the cases this is greater than 
insulin alone would give. If the epinephrin is given 20 minutes 
before the insulin, the results are similar. These observations do 
not agree with those of MacLeod. He found that if the proper 
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amount of epinephrin was injected one hour after an insulin injec- 
tion, there would be a counter balancing action between the two 
with a stabilizing of the blood sugar level. MacLeod considered 
that bis experiments showed an antagonistic action between insulin 
and epinephrin. The authors take a different view. Insulin has 
two actions. The first is through the nervous system from the 
tissue depot where- it is injected and results in the synthesis of 
glycogen by the liver. The second is the hormone action on the 
tissues resulting in their increased utilization of glycogen with the 
corresponding decrease in the amount in the blood. The authors 
explain the apparent conflict between their results and those of 
MacLeod as follows: Epinephrin given before or simultaneously 
with insulin delays the absorption of insulin; the nerve effect of the 
insulin depot initiates glycogenesis in the liver, and decrease in 
blood sugar follows. Epinephrin given an hour after insulin injec- 
tion (when insulin has been completely absorbed and has reached 
its maximum effectiveness) mobilizes glucose from the liver, and 
thereby increases the already existing glucose mobilization. The 
glycogen store of the liver may thereby be practically exhausted, 
but the blood sugar level is maintained by the sufficiently rapid 
mobilization of glucose from the liver. — J. C. D. 

The use of high carbohydrate diets in the treatment of diabetes 
mellitus. Sansum (W. D.), Blatherwick (N. R.) & Bowden 
(Ruth), J. Am. M. Ass. (Balt.), 1926, 86, 178-181. 

With the use of high carbohydrate diets (2 or more gm. 
carbohydrate per gm. fat) it has been found possible to keep 
patients sugar-free and with a normal blood sugar. The patients 
are restored to a more nearly normal state of physical and mental 
activity. They are freed from the slightest traces of the acetone 
type of acidosis. The use of potatoes, milk and fruits has per- 
mitted the elimination of the acid-ash type of acidosis, which is 
believed to have been a cause of the high incidence of blood vessel 
disease. The diets are palatable. The patients lose their craving 
for forbidden foods, especially for the carbohydrates. A somewhat 
lower caloric intake is apparently required for full maintenance. 
These diets are cheaper, because they contain no special foods and 
much less of the expensive fats, such as cream, butter and olive oil. 
Theoretically, at least, and because of the entire freedom from 
acidosis, such diets should afford the patients the best opportunity 
for partial recovery. — R. G. H. 

A study of the mechanism of InsuUn. Part I. The action of insulin 
and of the salts of guanidine on the permeability of the mam- 
malian erythrocjde. Seeker (J.), J. Physiol. (London), 1925, 
40, 287-292. 

From the brief review of the literature given. Seeker feels 
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justified in conclnding that whatever the fate ot glucose under 
Insulin that immediate and complete oxidation in the tissues docs 
not occur. The suggestion of Haldane, Kay and Smith that Insulin 
may cause changes in the permoahlllty ot the body colls led Seclcer 
to attempt laboratory tests of the hypothesis, using erythrocytes 
for the tests. Oxalated blood was used, this being divided into 
five parts for control purposes. The crucial tests were made upon 
two samples, one ot whole blood to which small amounts (varying) 
of glucose were added, and the second to which both glucose and 
Insulin were added. Because of the dlfilculty of obtaining properly 
washed corpuscles SecKer thought it sufilcicnt to estimate the 
amount of glucose in the whole blood and compare this with the 
amount found in the plasma after centrifugation, both containing 
equal added amounts of glucose and insulin. Results in every case 
showed that the glucose content of the plasma fell upon the addi- 
tion of insulin while there was no effect upon the glucose content 
of the whole blood. This Seeker believes must be explained by a 
change in permeability of the erythrocytes permitting substances 
in relative excess in either corpuscles or plasma to pass through 
the cell membranes. Checks by determination of chloride content 
and also by microscopic observation of the corpuscles in hypotonic 
and hypertonic salt solutions gave results that could be interpreted 
In the same way. Guanidine, in the presence of calcium, gave simi- 
lar results to insulin. Seeker suggests that since excision ot the 
parathyroids causes an increase in the guanidines and a decrease 
in the calcium present that this may be a method by which the 
parathyroids influence carbohydrate metabolism. — R. J. Seymour. 

Influence of nutritive condition on initial fall in blood sugar after 
insulin. Tiitso (M.), Proc. Soc. Exper. Biol. & Med. (N. Y.), 
1926,23, 4.Q-43. 

Rabbits were starved lor one and two weeks and their reaction 
to Insulin tested against that of normal well fed animals. In an 
hour alter injection the blood sugar had been reduced 74.5 mg. 
per cent in the controls, while it had fallen only 54 mg. in animals 
starved one week and 48 mg. per cent in those starved two weeks. 
Starved animals are, therefore, more resistant to the action of insu- 
lin than well fed ones.- — J. C. D. 

Influence of high temperature on insulin (Sulla influenza escrcitata 
dalle alte temperature sulln conservazione dell’ insulin). Tro- 
cello (E.) & Cruto (A.), Rassegna di clln. terap. (Roma), 1924, 
23, 229-233. 

Insulin in a solid state has a greater resistance to heat than 
insulin in solution. Solid Insulin is not destroyed by a temperature 
of 100° C. for 24 hours, nor of 42° C. for 30 days. The solution has 
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kept its initial activity at 100° C. for 10 hours, while it is reduced 
% in 24 hours at 100° C., or 16-34 days at 36° C. Such a study is 
important in relation to the preservation of insulin in tropical 
regions. — P. M. N. 

Hetcroplasty of endocrine glands in diseases of the nervous system 
(Die Heteroplastik der endokrinen Driisen bei Erkrankungen des 
Nerven-systems). Brodsky (J.), J. f. Psychol, u. Neurol (Leipz.), 
1923-1924, 30, 77-86; Abst., Physiol. Absts., 10, 423. 

Description of two cases of tetany which were to all appear- 
ances completely cured by the intramuscular grafting of the fresh 
parathyroid glands of a goat. This animal was chosen because the 
catalase index of its blood (determined by Bach and Zubkowa’s 
method) was the nearest possible to that of the blood of the 
patients. 

The action of Collip’s parathyroid e.vtract on blood and cerebro- 
spinal fluid calcium. Cameron (A. T.) & Moorhouse (V. H. K.), 
Trans. Roy. Soc. Can. (Montreal), 1925, 10, 39-43; Chem. Abst., 
19, 3524. 

Collip’s results with parathyroidectomized and normal dogs, 
and with his standardized extract are confirmed. In the para- 
thyroidectomized animal serum, plasma and cerebrospinal fluid 
calcium tend to be restored to normal values, and in the normal 
animal repeated injection raises all three, the ratio remaining 
constant. 

Internal secretions of the parathyroid glands. Collip (J. B.), Proc. 
Nat. Acad. Sc. (Balt.), 1925, 11, 484-485; Abst., Chem. Absts., 
19, 3530. 

The general principles involved in the preparation of the 
product are dissolution of the gland by controlled acid hydrolysis 
and isoelectric fractionation of the active principle. The hormone 
so obtained is specific for parathyroid tetany in dogs. The physi- 
ological effects of the active principle are related mainly to the 
calcium metabolism. The degree of increase of calcium in the 
blood is directly related to the amount of the principle which per- 
mits a determination of the potency of the extracts. 

Further studies on the physiological action of a parathyroid hor- 
mone. Collip (J. B.) & Clark (E. P.), J. Biol. Chem. (Balt.), 
1925, 64, 485-507. 

Stronger extracts than previously reported (J. Biol. Chem., 
1925, 63, 395) are prepared by the use of methods used for protein 
purification. The authors find that repeated small doses of this 
extract produces a cumulative action which ultimately results in 
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deaUi, while a single large dose causes a transitory hypercalcemia 
from which the animal always recovers. In the former the intra- 
venous injection of 25'7r glucose or 15 % sodium chloride deiays 
the fatai termination, but there is no compietc antidote. The 
authors oiler as a provisional unit the 1/100 of the amount of 
extract which will produce an average increase of 5 mgms. in the 
serum calcium of normal dogs weighing 20 hg. over a period of 
15 hours. They emphasize the necessity of using a number of 
animals to eliminate individual differences. Studies of dogs car- 
ried to fatal termination show that the N.P.N. increases prior to 
death, which the authors regard as a terminal phenomenon. Hyper- 
calcemia is produced, which they attribute to the specific hormone 
action, and total nitrogen and chlorides diminish which they 
ascribe to the loss of blood. With the establishment of hyper- 
calcemia the blood phosphorous values increase. The degree of 
hypercalcemia produced hy parathyroid Injection is greater in nor- 
mal than in thyroparathyroidectomlzed animals, but the differences 
are slight. Blood volume apparently diminishes. The authors were 
unable to observe any unequivocal influence on blood pressure. 
Simultaneous administration of potent parathyroid extract and 
guanidine to normal dogs at regular intervals has resulted in a 
condition of tetany and of profound hypercalcemia. Deatli has 
resulted in such experiments within approximately the same time 
as in the case of animals receiving parathyroid extract only. The 
article is illustrated with numerous informative charts. — A. W. R. 

Comparable cell changes in central nervous .sysfcin In cretinism, 
parathjTOid tetany and fatigue. Dye (J. A.), J. Exper. Biol. & 
Med. (N. Y.), 1925, 2.3, 119-121. 

The central nervous systems of five cretin lambs and two cretin 
goats were compared with those of normal animals. Sections were 
taken from the motor cortex, thalamus, mid brain, cerebellum, 
medulla oblongata and cervical enlargement of the spinal cord. 
These were stained by a modification of NissTs method. Chro- 
matolysis distinct though variable was present in the thyroidless 
animals. Similar sections from 13 dogs with experimental tetany 
and from sixteen white rats that had been exercised bj’ swimming 
showed changes similar in nature though varying in degree. 

— J. C. D. 

Effects produced by extracts of parathyroid glands on normal and 
parathyroidectomized dogs. Fisher (N. F.) & Larson (E.), Am. 
J. Physiol. (Balt.), 1925, 75, 93-106. 

Relatively pure acid extracts of ox-parathyroids were prepared. 
These extracts were used with decided success for the relief of 
tetany in a series of eighteen thyro-parathyroidectomized dogs kept 
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on a meat diet to hasten and increase the severity of tetany. The 
extracts had a decided action not only in intreasing the calcium of 
the blood serum but the inorganic phosphorus and non-protein 
nitrogen as well. Some of the animals, after control of the tetany 
during the first few weeks, did not show any signs of tetany there- 
after in spite of a continued low calcium level — below 6 mgm. per 
100 cc. of blood serum. — Author's abst. 

Parathyroid: An extract obtained from the external bovine parathy- 
roid glands capable of inducing hypercalcemia in normal and 
tfijmeoparathyroprivic dogs. Hjort (A. M.), Robison (S. C.) & 
Tendiek (F. H.), J. Biol. Chem. {N. Y.), 1925, 65, 117-128. 

Bovine parathyroid glands were extracted by water, 65% alco- 
hol, acetic acid in alcohol, aqueous and alcoholic sodium hydroxide, 
ether, acetone, and aqueous and alcoholic hydrochloric acid. An 
extract which induced hypercalcemia in normal and thyreopara- 
thyroprivic dogs was obtained only when the glands were digested 
with aqueous or alcoholic hydrochloric acid. It was found that a 
hormone is obtainable from fresh bovine parathyroid glands by 
aqueous or alcoholic hydrochloric acid extraction which, when 
given parenterally to dogs, possesses the property of relieving 
tetany and inducing hypercalcemia. Boiling the glands with dilute 
hydrochloric acid is preferable to extraction at room temperature. 
The lipoid-free portion of the glands is the potentially active tis- 
sue. Very little, if any, potency is lost in the removal of proteins 
by neutralization to the Isoelectric point and addition of alcohol 
to a concentration of 80%. The hormone is relatively stable as 
judged by the vigorous treatment it withstands in the course of 
its preparation, and its retention of activity during 16 months 
preservation in the ice-chest. Definite conclusions are in some 
cases not justified because of the limited accuracy of the hyper- 
calcemia test. — Authors’ Abst. 

Histological studies of normal and patliological human parathjToid 
glands. Kurokawa (K.), Japan Med. World (Tokyo), 1925, 5, 
250-251. 

A carefxil histological study was made of 815 parathyroid 
glands from 240 human subjects ranging in age from late fetal to 
80 years. It was found that anatomically the parathyroids become 
larger with advance of age, but there is no physiological atrophy. 
Their development is most marked at the period of adolescence. 
During the fetal life the parenchyma cells are composed only of 
clear chief cells. These cells, however, begin to decrease at about 
the period of adolescence, and the dark cells begin to appear; in 
adult the dark chief cells predominate. The clear chief cells con- 
tain a large quantity of glycogen, but no fatty substance; the dark 
chief cells contain a large quantity of fatty substance instead of 
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glycogen. Consequently the quantity of glycogen or fatty substance 
is Influenced by the number of each type of the chief cells. The 
oxyphile cells begin to appear at about the period of adolescence and 
there is a tendency to increase. Tliesc cells do not usually contain 
glycogen or fatty substance. It they do it is only in trace. The quan- 
tity and the time of appearance of follicles and colloidal formations 
are about the same as those of the oxyphile cells. The time of 
appearance and quantitative fluctuation of the dark chief cells and 
the oxyphile cells begin at the time when the development of para- 
thyroid is most marked, which is the period of adolescence. The 
oxyphile cells are larger than the chief cells and rich in stainable 
substances. The protoplasma and nuclei do not show any degen- 
erative changes. The appearance or increase of the oxyphile colls 
is not accompanied with increase of intercellular tissues, which 
may be regarded as atrophic changes. The oxyphile cells increase 
with advance of age, but the increase does not represent senile 
changes. The oxyphile cells appear in masses and often form 
nodules, some of which may be seen with the naked eye. The 
parathyroid gland shows no physiological atrophy. The oxyphile 
cells appear at the time when the clear chief cells begin to de- 
crease with increase of the dark chief cells and they also increase 
during pregnancy. These facts indicate that they have some impor- 
tant function. 

In status lymphaticus, there was found lipomatosis and atrophy 
of the parenchyma with marked increase of the oxyphile cells. In 
adult beri-beri, there is a marked increase of the clear chief cells. 
In infants the clear chief cells are hypertrophic. In chronic ttiber- 
culosis, the increase of intercellular connective tissue is very 
marked (cirrhosis). In syphilis the picture is about the same as 
in cirrhosis. In tumor cases, as a rule, the oxyphile cells are in- 
creased. In pregnancy, the oxyphile cells are also Increased. In 
sarcoma of bones, there was found marked follicular formations. 

— R. G. H. 

Observations upon the effects produced in normal and parathy- 
roldectomized dogs and herbivorous animals by injections of 
parathyroid extract. Macleod (J. J. R.) & Taylor (N. B.), Trans. 
Roy. Soc. Can. (Montreal), 1925, 10, 27-38; Abst., Chem. Absts., 
10, 3524. 

Collip’s results with parathyroidectomlzed and normal dogs 
are confirmed. In normal dogs the temperature was raised after 
the first injection and remained high. Results suggest that fat, 
either in the diet, or in the fat reserves of the body, may be pro- 
tective against the action of the extract. Herbivorous animals 
appear to be resistant to the action of the extract. 
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Parathyroid extract in treatment of a case of tetany. Snell (A. M.), 
J. Am. M. Ass. (Chicago), 1925, 85, 1832-1833; Abst., A. M. A. 

A case cited by the author illustrates the effect of Collip’s 

parathyroid extract on the blood calcium level in a clinical case 
of chronic parathyroid tetany. The marked clinical improvement, 
the decrease of electrical excitability, and the disappearance of the 
signs and symptoms of tetany attest the therapeutic value of the 
substance. The rather large dosage required may possibly be 
attributed to the relatively low potency of the preparation used. 
The method of “pyramiding” was used. From 1 to 2 c.c. of the 
extract was given subcutaneously every two hours, a total of from 
5 to 10 c.c. each day. A daily rise in blood calcium was noted, 
and the average level tended to rise, without, however, reaching 
normal levels. The diet was maintained at a constant level through- 
out. All other treatment had been discontinued. Subjective im- 
provement was marked; the patient’s restlessness and excitability 
decreased, and Chvostek’s sign was elicited only with difficulty. 
On the resumption of calcium lactate by mouth, the injection of 
the extract was discontinued: under this method of management, 
the serum calcium was relatively constant and the patient appeared 
to feel fairly well. From 10 to 15 gm. of calcium lactate and 
10 c.c. of the parathyroid extract were then given daily. The con- 
joint use of the two drugs resulted in a rise of the blood calcium 
to normal, with complete disappearance of every sign and symp- 
tom of tetany. Calcium lactate administered alone in maximal 
dose did not produce and maintain a normal level of blood cal- 
cium. The same is true of the dosage indicated for parathyroid 
extract alone. The combined treatment of calcium and parathy- 
roid easily sufficed to attain and maintain a normal blood calcium 
level and coincidentally to cause the disappearance of all the signs 
and symptoms of tetany. The patient feels normal for the first 
time since the onset of her illness. 

The effect of ultra-violet radiation upon experimental tetany. 
Swingle (W. W.) & Rhinhold (J. G.), Am. J. Physiol. (,Balt.), 
1925, 75. 59-69. 

Experiments were made on ten dogs using a mercury vapor 
lamp 30% of the spectral energy of which was in the form of ultra- 
violet rays. The distance was 40 cm. or less. It was found that 
exposure of normal dogs to ultra-violet rays for one hour a day for 
periods ranging from four to twelve days does not appreciably alter 
the level of the serum calcium. It may even be slightly diminished 
in some animal. Radiated dogs develop tetany following parathy- 
I'oid removal as rapidly as normal non-radiated dogs fed the same 
diet. Radiation of parathyroidectomized dogs greatly prolongs the 
life of such animals and brings about a striking amelioration of the 
violent symptoms. Radiated animals may live for twenty-five days 
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after the first apiiearance of tetany symptoms, but sooner or later 
(lie of tetany or exhaustion. The calcium content of the blood 
serum of such operated dogs is low and prolonged radiation does 
not raise it to normal. The amelioration of tetany symptoms by 
ultra-violet rays and prolongation of life of parathyroidectomised 
dogs is probably due to the effect of such radiation in increasing the 
absorption and retention of the small amounts of calcium obtained 
from the food, so that its elimination from the blood and tissues is 
less rapid than in non-radiated parathyroidectomized dogs. 

— R. G. H. 

The cfi'ccts of parathyroid on ralciiim luul creatine luctab- 

olisni. ^Voodman (D.), Bio-Chem. J., (Liverp.), 1925, 10, 
595-600. 

Young and adult rats were used for the study. The experi- 
mental procedure consisted in the administration either of desic- 
cated parathyroid by mouth or parathyroid extract by injection. 
The influence of calcium lactate both with and without parathyroid 
medication was also studied. Muscle creatine, urine creatine and 
creatinine and bone calcium were all determined by generally ac- 
cepted standard methods. The author concludes that parathyroid 
medication has no effect on body weight or on bone calcium. Appe- 
tite is increased. No change is observed in muscle creatine which 
the author explains by the assumption that the muscles are already 
saturated. The creatine content of the urine increases while the 
creatinine fraction diminishes under the stimulus of parathyroid 
feeding. This would seem to indicate that muscle creatine is the 
precursor of urinary creatinine as Hammett (Am. J. Physiol., 1921, 
5G, 196) has shown that the conversion of creatine into creatinine 
in incubated muscle is inhibited by parathyroid extract. — A. W. R. 

The action of parathyroid extracts on guanidine. White (P. D.) & 
Cameron (A. T.), Trans. Roy. Soc. Can. (Montreal), 1925, JO, 
45-52; Abst., Chem. Abst., 19, 3524. 

Vine’s method for estimation of activity of parathyroid prepara- 
tions shows negligible activity when used with Collip’s active 
extract. The inhibiting influence of complex substances such as 
arginine or nucliec acid derivatives on the precipitation of guanidine 
picrate appears to be responsible for the results obtained by Vine’s 
with animal tissues, so that such results probably bear no relation 
to the functions of these tissues. Marsten’s reagent for guanidine 
estimation reacts with nitro-guanidine and galegine, and slightly 
with arginine, giving the 2 latter a rose-red color. Parathyroid , 
extracts have little or no effect on guanidine, judged by this test, 
which excludes change into creatine, creatinine, or methyl- 
guanidine. Guanidine picrate is much less soluble in picric acid 
than in water. 
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The pineal of birds (La pineale negli ncelli norniali e cerebro- 
Icsioiiati). Desogus (V.), Riv. di biol. gen. (Torino), 1924, G, 
495-504; Abst., Physiol. Absts., 10, 422. 

During sexual activity the glandular cells of the pineal body 
of birds become larger, and shows signs of secretory activity. The 
phenomenon is observed in both sexes, but particularly in females. 
After a cerebral lesion performed during a phase of maximal sexual 
activity both the germ organs and the pineal body fall into a state 
of noticeable hypofunction. 

Concerning the origin of concretions and pigment in tlic pineal 
gland (Dber die Rntstehung von Sandkorncrn nnd Pigment in 
der Zirbeldriise) . Lignac (G. O. E.), Beit. z. path. Anat. u. z. 
allg. Path. (Jena), 1924-1925, 78, 366. 

The author has made a macro- and micro-scopic study of 
pineal concretions and discusses their origin from the standpoint of 
Liesegang’s “rhythmic” precipitation of colloids. He likewise dis- 
cusses the derivation and nature of the pigment bodies. He 
characterizes the former as spheroliths of concentric structure pro- 
duced by the simultaneous precipitation of permanent irreversible 
colloids and of crystalloids. The former function as protective 
colloids in the gland cell. While nothing is known of their nature, 
he suggests that they may belong to the myelin group. Two pig- 
mentary bodies are identified. One a yellow substance found in 
pineal and glia cells and increases in concentration with age. The 
second is a brownish substance which seems to possess a certain 
similarity to the skin pigment and is derived from the nuclei of the 
cells. Those portions staining with pyronin are regarded as a 
possible source. Several illustrative plates and a brief bibliography 
accompany the article. — A. W. R. 

The influence of the suprarenal gland on the thymus. III. Stimu- 
lation of the growth of the thymus gland following double supra- 
renalectomy in young rats. Jaffe (H. L.), J, Exper. M. (Balt.), 
1924, 40, 753. 

In view of the fact that previous observations showed that 
double suprarenalectomy in the rat, if carried out after involution 
had normally begun, brought about regeneration of the thymus 
gland, it was decided to study the effect of suprarenalectomy on 
young rats before puberty or before involution of the thymus had 
set in. The material included a study of 39 young rats, varying in 
age at operation between 35 and 54 days. Twenty-five of these 
rats were suprarenalectomized. Of these 26, 11 died from 1 to 41 
days after the extirpation and were excluded from the experiments 
proper. The remaining 14 were sacrificed at two weeks’ intervals 
from 2 to 8 weeks after operation and the weights of their thy- 
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muses compared with those o£ 1*1 control rats. Eleven ot the con- 
trol rats ■were litter mates ot the animals operated upon. The thy- 
mus gland of each ot the 14 suprarcnalectomizcd rats was heavier 
than that ot its respective control, the difteronco varying from 129(i 
to 8591;. The average thymic weight of the 14 suprarenalectomized 
rats was 499r greater than that of the controls. This thymic 
hyperplasis was apparent soon after suprarcnalectomy, the maxi- 
mum effect being attained usually within two weeks. Prepubertal 
thymic hyperplasia following suprarcnalectomy may offer a partial 
explanation of the pathogenesis of status lymphatlcus. In the 
human cases, hypoplasia ot the suprarenals is one ot the outstand- 
ing pathological findings together with a large thymus and prom- 
inent lymph nodes. While earlier authors emphasize the hypo- 
plastic changes of the chromafiln tissue, the later work of Marine 
and Baumann on the rabbit and our work on the rat clearly indi- 
cate that the lymphoid overgrowth is dependent upon interrenal 
and gonadal insufficiency. — Author’s Ahst. 

Experimental studies on flio foniintlon of Hnssnll's corpuscles. 
Jaffe (H. L.) & Plavska (Alexandra), J. Exper. Biol. & Med. 
(N. Y.). 1925, 23, 91-93. 

Autoplastic transplants of the thymus were made in guinea 
pigs 30 to 45 days old. The microscopic changes in the transplants 
were followed for 48 days. The authors conclude that these 
studies seem to bring unequivocal experimental proof that Hassall’s 
corpuscles are derivatives of the reticular epithelium, a view orig- 
inally proposed by Paulltsky and more recently elaborated by 
Hammar, and supported by many others on the basis of embryo- 
logical and post fetal histological studies. They also show that in 
post fetal life the formation of Hassall’s corpuscles is independent 
of the presence of remnants ot the original epithelial ducts ot 
Remak. — J. C. D. 

Influences of the constituent.s of thymus gland cells on the growth 
of young organism. Miyagawa (Y.) & Wada (K.), Japan Med. 
World (Tokyo), 1925, 5, 275-289. 

Aqueous extract of calves' thymus gland was injected into a con- 
siderable number of young white rats and a few young dogs. The 
work was controlled by similar injections of kidney or lymph node 
extracts. With optimal doses of thymus extract (0.05 gm. thymus 
per kg. body weight) a marked accentuation of growth was ob- 
served, with larger doses (1. 0-2.0 gm.) growth was retarded, pre- 
sumably on account of toxic effects. In a few instances extracts 
of thyroid gland were found to depress growth. — B. G. H. 

Skeletal changes in human fetuses as a result of undernourishment 
of the mother during pregnancy (Die Anderungen im Knocheu* 
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system der Friichte wahrend dcr Schwangerscliaft bei L'nter- 
erniihrung). Stefko (W.), Ztschr. f. Konstit. (Berl.), 1925, 10, 
742-754. 

In examining human fetuses from 4 to 7 months and newborn 
in which the mother had been undernourished to various degrees, 
the obvious endocrine change in the offspring was an unusually 
early involution of the thymus. — ^A. T. R. 

Observations on effects of iodine administration in dogs followng 
hemlthyroidectoiny and lunpiolar ligation. Barber (W. H.), 
Proc. Soc. Exper. Biol. & Med. (N. Y.), 1925, 23, 167-169. 

There was much less hyperplasia of the thyroid cells in this 
series than in a previous series of dogs similarly operated upon in 
which iodine was not given. — J. C. D. 

Adenomatosis, or the diffuse adenomatous goiter. Else (J. E.), 
J. Am. M. Ass. (Chicago), 1925, 85, 1878-1882; Abst., A. M. A. 

Else asserts that adenomatosis of the thyroid is a definite 
pathologic entity differing from adenoma in that the process is 
diffuse and does not have a true capsule. Adenomatosis produces 
a hyperthyroidism of the cardio-vascular type. It is important to 
differentiate between adenoma and adenomatosis because the former 
requires simple enucleation of the tumor growth, while the latter 
requires subtotal double lobectomy. 

Autolysis of the thyroid gland. Ferrero (V.), Arch. d. sc. med. 
(Par.), 1925, 47, 294 - 301 ; Abst., Chem. Absts., 20, 58. 

In small pieces of the canine thyroid subjected to aseptic 
autolysis there occurs from the fourth to the sixteenth hour a 
gradual destruction and final complete dissolution of the alveolar 
colloid, preceding the alterations occurring in the thyroid tissue 
itself. This is believed to indicate the presence in the gland of an 
enzyme capable of rendering the colloid soluble and hence capable 
of absorption during life. 

Osseous and muscular changes in thyroidectomized sheep. Gold- 
berg (S. A.) & Simpson (S.), Proc. Soc, Exper. Biol. & Med. 
(N. Y.), 1925, 23, 132-133. 

In cretin sheep and goats the abdomen and digestive tract were . 
flabby and distended. The femurs were atypical with an increase 
in red marrow, a persistence of epiphyseal cartilages and other 
changes. The skeletal and cardiac muscle showed changes, par- 
ticularly a practically complete absence of cross striations. These 
changes seem to indicate that as a result of the thyroidectomy 
.there are degenerative changes following an arrested development 
of the osseous and muscular tissues. — J. C. D. 
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Hypothyroidism. Grigsby (C. M.), South. J. (Birmingham), 
1926, in, l-.'i. 

The author discusses larval myxedema, ns contrasted with 
cretinism and marhed progressive myxedema. Ho gives the symp- 
toms emphasizing the reduced metabolic rate ns an important one 
and then outlines the treatment. He uses thyroid extract starting 
with small doses and gives thyroxin only in obstinate cases. 

— J. C. D. 

The changes in the blood sugar which follow experimental thyroid 
feeding. Handier (K. G.), Hupper (Marjorie), Blau (N. F.) & 
Rogers (J.), Am. J. Physiol. (Balt.), 1926, 7.", l-.'i 

The oral administration to 32 dogs of a glycerol extract of 
hashed fresh (pig) thyroid glands produced a marked and sustained 
rise in the sugar content of the animal’s blood. This was not 
shown by any of four commonly used commercial preparations of 
the medicament. One of these, in fact, caused an immediate and 
distinct decrease in the blood sugar. — R. G. H. 

lodin hyperthyroidism — an nnnl.vsls of .lO cases. Jackson (A. S.), 
Boston M. & S. J.. 1925, 103, 1138. 

The appreciation of the value of iodine in the treatment of 
goitre has resulted in its indiscriminate and unwise use both by 
physicians and the public, so that the Incidence of iodine hyperthy- 
roidism is increasing. In 40 of the 50 cases iodine had been pre- 
scribed by a medical man. In iodine hyperthyroidism the pulse 
does not have the low diastolic pressure found ia exophthalmic 
goitre. The basal metabolic rate in this series averaged 31% plus, 
in a group of toxic adenoma, 29%, and in a series of exophthalmic 
goitre cases, 54% plus. The disorder of the gland resembles toxic 
goitre. Three patients in this series died. Eleven were treated 
medically and the rest by operation. Of the forty for which there 
are proper records all showed a marked reduction in metabolic rate 
and a gain in weight. — J. C. D. 

Induced hyperthyroidism. Kimball (O. P.), J. Am. M. Ass. (Chi- 
cago), 1925, 83, 1709-1710; Abst., A. M. A. 

In order to determine if possible whether or not harm may 
result from the routine use of iodin in the prophylaxis of goiter as it 
has been carried out in the Cleveland district since 1917, a study 
has been made by Kimball of those cases of hyperthyroidism in 
which some form of iodin has been administered. In 309 cases it 
appeared that the symptoms of hyperthyroidism had been precipi- 
tated or made worse by the use of iodin. In 210 cases the goiters 
were of long standing, the average period being eighteen years. 
In each of these cases, the gland was clinically or microscopically 
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adenomatous. In this group of 309 cases, there were six cases in 
which the only source of iodin had been iodized salt. All of these 
patients Avere women past 40 years of age, and each had a nodular 
goiter of long standing. Thirty-seven patients had taken iodin of 
their own volition: several had taken a solution of sodium iodid, 
but the great majority had used repeated external applications of 
tincture of iodin over the goiter. The most striking fact brought 
out by this study is that five-sixths of the patients having induced 
hyperthyroidism had been taking iodin as prescribed by their physi- ’ 
cians. In twenty-one cases of goiters of long standing, compound 
solution of iodin (LugoTs solution) had been given for Aveeks, in 
doses of from 5 to 10 drops, three times a day. In many cases, 5 
drops of the solution of sodium iodid, three times a day, had been 
prescribed, and a considerable number of these patients had taken 
this medication for as long as three or four months. One boy, aged 
16 years, who had a congenital adenoma, had taken syrup of fer- 
rous iodid, 1 dram (3.75 c.c.), three times daily, continuously for 
eighteen months. In 84 per cent of the cases of toxic goiter the 
physicians had prescribed large doses of iodin to be taken over a 
long period of time, and this treatment had been given in spite of 
the fact that the goiter Avas of long standing and in many cases, 
nodular in type. Kimball says that, in all cases of iodin treatment, 
the dosage should be considered in terms of milligrams. The maxi- 
mum dosage for an adult, provided there are no contraindications, 
is 10 mg. daily for not longer than one month, during Avhich time 
the patient should be under very close observation. Long standing 
goiters in adults should be treated surgically, if any symptoms of 
hyperthyroidism are present. In young adults and in adolescents, 
medical treatment should first be tried. There is apparently no 
danger in the routine prophylaxis of goiter as it is carried out 
through the schools; namely, the administration of 10 mg. of iodin 
Aveekly. Among forty cases of exophthalmic goiter in children, only 
one child had been given iodin. In this case the patient bad re- 
ceived the prophylactic treatment of 10 mg. of iodin a week for one 
month, three months before the onset of the acute hyperthyroidism, 
and a revieAv of the history shoAvs that the onset of the hyper- 
thyroidism in this case Avas a coincidence and not a result of the 
month of iodin treatment. In the medical treatment of goiter in 
adults, Kimball emphasizes the importance of care in the selection 
of cases; the use of small amounts of iodin for not longer than one 
month, and the necessity of close observation throughout this period. 

Studies in endocidnologj'. Hyimthyroidism Avith and Avithont 
my.vedema. Lawrence (C. H.), Boston M. & S. J., 1924, 190, 
8 - 21 . . 

This article is based on a clinical and laboratory study of 
tAventy-flve cases of hypothyroidism, all adults. There Avere tAventy- 
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one females and four males, the usual ratio In thyroid failure. In 
only four cases was there a family history of endocrine disease. In 
fourteen cases the onset of the failure wos referred by the patients 
to an acute Infection or strain. In the remainder there was no 
definite etiology obtained in the history. The average duration of 
the condition was over eight years, showing how frequently hypo- 
thyroidism escapes detection. The author reports fully on a case 
of thyroid failure without my.vedema, giving the physical and 
laboratory findings, before and after treatment, and emphasizes 
the existence of a non-myxedematous type of hypothyroidism 
which is often not recognized by the clinician. Eight of the patients 
in his series were of this type. The various findings in all the cases 
are tabulated. Attention is called to the high blood nitrogen in 
the majority of cases and the question is raised concerning the 
possible relation of abnormal nitrogen metabolism to the early 
arteriosclerosis of hypothyroidism. The author emphasizes the 
more simple tests which should at least raise the suspicion of thy- 
roid failure in the absence of mjecedema. — Author’s Abst. 

Exophthalmic goiter question. Lleh (E.), Deutsch. Ztschr. f. Chir. 
(Lelpz.), 1925, 103, 246; Abst., J. Am. M. Ass., 85, 1845. 

The author emphasizes the significance of the brain in the 
pathogenesis of exophthalmic goiter. He has scarcely ever encoun- 
tered a case without a history of some grave psychic trauma. 
Psychoanalysis may help in treatment, in the beginning as well as 
before and after surgical treatment. He prefers the latter to 
roentgen therapy except in adolescents. The operation should be 
made in a favorable phase of the disease. The mental condition 
of the patient is prognostically more important than the basal 
metabolism. The intervention should be extensive, but Without 
attempt to get the thymus. He deplores the frequent overlooking 
of the psychic condition by self-styled “sober thinking” surgeons 
and attributes it to the loss of mental versatility occurring in 
every mechanism of mental work. This leads to a sort of self- 
righteous mandarin attitude, and wrong judgment as to success 
and failure. 

Blood flow and blood pressure in exophthalmic goiter. Liljestrand 
(G.) & Stenstrom (N.), Acta Med. Scand. (Stockholm), 1925, 
43, 99-129. 

The minute volume of the heart during rest was determined 
in 7 females and 3 male healthy subjects and in 8 females and 3 
males suffering from exophthalmic goiter. A considerable Increase 
in the minute volume was found in the diseased subjects, amount- 
ing on an average in the female patients to 80%, in the male to 
100%. The utilization of the oxygen of the blood was somewhat 
lower than normal, so that in addition to the increased metabolism 
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other factors may also have been responsible for the augmented 
blood flow. The systolic blood pressure in the patients was some- 
what increased, the diastolic pressure showed a slight decrease. 
The considerable increase in the work of the heart which is a 
consequence of the increase in minute volume and mean blood 
pressure, seems to play an important part in the development of 
those symptoms from overstrain of the heart which often occur in 
exophthalmic goiter. — Author’s Summary. 

Development of the pineal gland in infancy (Die Entwicklnng der 
Zirbeldriise in Siinglingsalter) . v. Meduna (L.), Ztsehr. f. Anat. 
u. Entwcklngsgesch. (Berl.), 1925, 76, 534-547. 

Meduna concludes that on the whole the development of the 
pineal gland indicates that it is an endocrine organ. The paren- 
chymal cells, while regarded as sui generis, are related to the glia 
cells, having a common ectodermal origin. — A. T. R. 

The interaction of thyroid and adrenals as shown by the respiratory 
metabolism (Das Zusammenwirken von Schilddriise nnd Neben- 
niere, gepriift am respiratorischen StolTwechsel). Nakayama 
(K.), Biochem. Ztsehr. (Berl.), 1925, 15.5, 386-412. 

The author has studied the respiratory metabolism of rats by 
the differential method with controls { Asher-Takahashi, Biochem. 
Ztsehr., 1924, 145, 130). The adrenal influence is studied by 
suprarenin injections, using both the subcutaneous and intramuscu- 
lar routes. Normal rats under these circumstances exhibit great 
increases in the oxygen consumption and carbon dioxide elimina- 
tion. Thyroidectomy inhibits this action very markedly, although 
the injections produce the same qualitative result. The simul- 
taneous use in normal rats of suprarenin injections and thyroid 
extract by mouth produces very great increases in the metabolic 
level which is repeated although in lesser degree when previously 
thyroidectomized rats are used. By a careful study of the time 
element the author feels that he has demonstrated that a slower 
rate of absorption is not the inhibiting factor in the experimental 
animals. He concludes that the thyroid hormone is a potent acti- 
vator of the parasympathetic and sympathetic nervous systems. 
This conclusion is not modified by the fact that the activation of 
adrenalin by the thyroid is not rigorously specific. The article 
contains very complete protocols of the experimental results. 

— A. W. R. 

The effect of extirpation of thyroid and spleen on the basic respira- 
tory metabolic! as influenced by injections of suprarenin (tJber 
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die Wirlcimn von Scliildilrliscn iind IMilzcxstirpation aiif den din-cli 
AdrcnaHninjclitlon lioclnllnsston rcspiratorischen Gnindinnsatz) . 
NaUayaina (K.), Biochem. Ztsclir. (Bcrl.), 1025, loo, ISG-lHg. 

The third paper in the series (Biochem. Ztschr., 1925, lo.l, 
3S7 and 11.3) using similar methods. The author finds that Die 
removal of the spleen after thyroidectomy still further lessens the 
stimulating action of suprarcnln injections initially produced by 
thyroidectomy alone. The complete removal of the spleen from 
otherwise normal animals may inhibit the response of the organism 
to suprarenin, hut does not necessarily produce this result. The 
simultaneous removal of both thyroid and spleen produces divergent 
and contradictory results, in some instances increasing, in others 
decreasing the effect on the gaseous metabolism of suprarenin 
injections. If the spleen he first removed and later there he extirpa- 
tion of the thyroid, the subsequent use of suprarenin, subcutaneously 
administered, may cause a notable increase in the gaseous metab- 
olism. Full protocols are included. — A. W. R. 

Present-day surgical treatment of diseases of the thyroid gland. 
Pemberton (J. D.), J. Am. M. Ass. (Chicago), 1925, 8.“, 1S82- 
1886; Abst., A. M. A. 

In the Mayo Clinic, in 1924, there were 1,928 operations on 
1,725 patients with goiter. Ten patients died, a mortality by opera- 
tion of 0.51 per cent and by case of 0.58 per cent. There were 077 
patients with goiter nnassociated with hyperthyroidism, with no 
deaths; 368 patients with hyperfunctioning adenomatous goiter, 
with four deaths (1.08 per cent), and 741 patients with exophthal- 
mic goiter, with six deaths (0.8 per cent). This extremely low 
mortality rate achieved by present-day surgical treatment of the 
thyroid. gland, according to the author, was made possible by the 
perfection of operative technic and the discovery of means of con- 
trolling hyperthyroid crises. The employment of the multiple-stage 
operation in selected cases, and refinements in management designed 
for the protection of the patient resulted in a tremendous reduction 
in the operative mortality and served to establish firmly the surgical 
treatment of exophthalmic goiter. However, on account of the 
failure to eliminate the hyperthyroid crises completely, and because 
of the obvious objections to the multiple stage operation, this method 
left much to be desired. The proper administration of iodin to 
patients with exophthalmic goiter has completely controlled both 
the spontaneous and the postoperative hyperthyroid crises. The 
influence of iodin on the surgical treatment of exophthalmic goiter 
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is shown by the following clearly proved facts: 1. The convalescent 
period has been definitely shortened. 2. The necessity for multiple 
operations has been greatly decreased. 3. The limits of operability 
have been widened. 4. The mortality has been further reduced. 
The problem presented by the patient with hyperfunctioning 
adenomatous goiter is one of procrastination, and the hope of its 
solution lies in the education of the public to the fact that all 
nodular goiters are potentially dangerous and should be removed 
unless the patient is kept under periodic medical observation. 

lodids in substemal goiter in childhood. Petemyi (G.), Monastschr. 
f. Kinderh. (Leipz.), 1925, 30, 419; Abst., Am. J. Dis. Child., 
30, 881, 

In two cases in which substemal goiters produced such pres- 
sure symptoms as to suggest the necessity of operation, potassium 
iodid in doses of 25 mg. twice a day relieved all the symptoms. 

The histological changes brought about in cases of e.vophthalmic 
goiter by the administration of iodine. Reinhoff CVV. F., Jr.), 
Johns Hopkins Hosp. Bull. (Balt.), 1925, 37, 285-306. 

Brief historical sketch pointing out the close relationship of 
iodine to endemic goiter as well as the physiological hypertrophies 
in man and animals. Three clinically typical cases of exophthalmic 
goiter are reported. In each of these the basal metabolic rate was 
well above fifty. (Since this report five more cases have been so 
studied with similar results.) Iodine had not been administered 
in any form. Under local anaesthesia one entire right upper pole 
of thyroid gland was removed. It was fixed in Zenker-formalin and 
embedded in paraffin. Serial sections revealed the characteristic 
microscopical picture of exophthalmic goiter. The patients then 
received LugoTs solution, 10 minims, 4 times daily for 2-3 weeks. 
In all cases the patients improved markedly, the pulse and basal 
metabolic rate becoming normal. Double partial lobectomy was 
then performed and the gland compared in gross and microscopic 
features with the portion removed at first operation. The follow- 
ing changes had occurred. The gland increased in size, became 
more hard or rubber like in consistency and nodular in contour. 
Thrill and bruit at the poles had disappeared. Vascularity de- 
creased with marked increase in amount and density of colloid. 
Scarring as well as the fibrous stroma of the gland was augmented. 
Involutional sequelae in the form of large colloid cysts, localized 
and encapsulated, dilated colloid acini resembling so-called colloid 
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adenomata were seen. The bulgliiB, active epithelial cells which 
before iodine was given contained largo vesicular nucleus and col- 
loid-like droplets after iodine were shrunken, containing no colloid 
droplets and pycknotic nuclei. The blood vessels were collapsed 
and some thrombosed. The acini which were papillomatous and 
lace-like before iodine were more regular in contour and distended 
to maximum capacity with colloid. Fifteen other cases studied gave 
similar findings. The series shows that iodine produces an artificial 
clinical remission in cases of exophthalmic goiter, which is accom- 
panied by a change in the histological picture from hyperplastic to 
a colloid state. The colloid state, therefore, clinically, as well as 
histologically, is less active than the hyperplastic state. A clinical 
remission, artificial or natural, in a case of exophthalmic goiter, is 
associated with a change in the histological picture from a hyper- 
plastic to a colloid state. There may be enough hypertrophy and 
hyperplasia remaining alter the clinical remission to characterize 
the tissue histologically as exophthalmic goiter, but when compared 
to the same gland before the remission, it is evident that relatively 
the histological hypertrophy and hyperplasia is markedly less. The 
degree of hypertrophy and hyperplasia present depends on the 
clinical course of the disease, in regard to the remission and 
exacerbations, either natural or artificial. Involutional sequelae 
resembling, histologically, certain benign tumors of the thyroid 
gland occur following artificial remission, i. e., so-called colloid 
adenomata and colloid cysts. — Author’s Abst. 

Quantity and relation between cholestcrino and total fat acids of 
the blood serum in experimental hypcrthjToidism (Sulla quan- 
titaed il rapporto fra colesteriiia e acldi grass! total! del slero di 
sangue nell' ipertiroidismo sperimcntalc) . Sestini (C.), Biochim. 
e terap. sper. (Milano), 1925, 12, 293-306. 

Small quantities of thyroid extract fed for a few days to the 
rabbit lessens the quantity of fatty acids in the blood serum and 
increases the cholesterol to a variable extent. Increasing the dosage 
and the period of feeding causes a decrease in both of these sub- 
stances. Only large doses over a long period of time can cause 
hypercholesterolemia. Fatty acids and cholesterol react oppositely 
in this respect. — P. M. N. 

The treatment and prognosis in my.xedema. Sturgis (C. C.) & 
Whiting (W. B.), J. Am. M. Ass. (Chicago), 1925, So, 2013-2017; 
Abst., A. M. A. 

Sturgis and Whiting report their observations on a series of 
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twenty-six patients, all of whom presented the typical symptoms 
and signs of myxedema and, in addition, all had a characteristically 
diminished basal metabolism. Dried thyroid gland (Armour’s) 
was used in all cases. Treatment was controlled by (1) the clinical 
response of the patient, (2) the basal metabolism, (3) the resting 
pulse rate, and (4) the body weight. The amount of dried thyroid 
gland which is necessary to restore the basal metabolism from the 
initial low point to normal has varied widely, as the total amounts 
necessary in this series have ranged from 2.3 to 6.5 gm. This 
variation has been due, in part at least, to the lack of a constant 
time interval over which the drug has been given. Experience has 
suggested that sex, age, body weight, duration of the disease, 
severity of the symptoms, and the initial level of the metabolism 
bear no accurate or constant relationship to the amount of thyroid 
gland necessary to restore the patient to a normal condition. In 
the average adult patient without complications, it has been found 
that a dosage of 0.13 gm. (2 grains) three times a day can be 
continued with safety until the basal metabolism and pulse reach 
normal. With this dosage, the metabolic level and pulse rate 
usually reach normal in from five to ten days, although individual 
patients show a wide variation in this respect, and it is advisable, 
therefore, to keep the patient under close observation and continue 
with this amount until satisfactory results are obtained. In treat- 
ing patients with uncomplicated myxedema, it is more satisfactcry 
to confine them in a hospital for from two to three weeks, as this 
permits close observation and their activity can be controlled. As 
profound changes occur in the patient’s metabolism during the 
early stages of treatment, it is desirable to keep. them in bed for 
at least a week as a precaution against unpleasant symptoms. If 
the patient is under observation in a hospital, the initial dosage of 
0.13 gm. (2 grains) three times a day is continued until the metab- 
olism and resting pulse rate approach normal and there is clinical 
evidence of improvement. After thyroid gland has been given in 
amounts of 0.13 gm. three times a day for three or four days, the 
first clinical evidence of a thyroid effect is shown by the patients 
experiencing a sensation of increased warmth, moderate sweating 
and accelerated mental reactions. Coincident with these changes, 
there is usually a slight increase in the resting pulse rate, averaging 
about 10 beats a minute, and, likewise, the basal metabolism shows 
an average rise of 10 per cent. At this time, the patient’s tempera- 
ture may become somewhat elevated above normal for a few days, 
the average, however, not exceeding 100 P. The drug should be 
continued until the basal metabolism is between — 10 and — 5, 
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according to the standards ot Du Bols. While it is generally accept- 
ed that the normal varies between — 10 and -i-lO according to these 
standards, it has been the author's experience that the average 
patient with myxedema more nearly approaches a condition ap- 
proximating normal it the metabolism is maintained between — 5 
and — 10. It the metabolism remains at this level tor five or six 
weehs, there will be a loss ot weight which averages trom 10 to 15 
pounds (4.5 to G.S kg.). This loss is due apparently to the dis- 
appearance ot the subcutaneous, nonpitting edema that is character- 
istic ot the disease. Atter several months ot treatment, it is com- 
monly observed that the patients regain this weight and 5 or 10 
pounds (2.3 or 4.5 kg.) in addition, which doubtless results trom 
their greatly improved general nutrition. Atter the patient’s basal 
metabolism and pulse rate have been restored to normal and there 
has been evidence ot clinical improvement, the second stage ot 
treatment is begun. The object ot this time is to determine the 
exact dosage which will maintain the metabolism at the proper 
level. This has been cailed the maintenance dose, and is the 
amount that is to be taken by the patient each day. This dosage 
when once established is usually constant and in most instances 
must be continued throughout a patient’s life, although occasionally 
the size of the dose must be altered, and in very rare instances it 
appears that there may be complete recovery from myxedema, as 
the drug may be discontinued without a recurrence of the disease. 
Host frequently the correct dose is in the vicinity ot 0.13 gm. 
(2 grains) a day, although in individual patients the amount has 
varied from 0.065 gm. (1 grain) to 0.195 gm. (3 grains) daily. In 
a study of twenty-five patients with myxedema who have been ob- 
served over a sufficient length of time to make results significant, 
fourteen required a maintenance dose of 0.13 gm. (2 grains) daily; 
six, a dose of 0.195 gm. (3 grains); two a dose of 0.065 gm. (1 
grain), and three, a dose of 0.098 gm. (1.5 grains). Occasionally 
a patient has taken as much as 0,39 gm. (6 grains) as a main- 
tenance dose for a short period, but this amount has invariably 
produced symptoms of overdosage if continued for any length of 
time. There are several complications that may exist in patients 
with myxedema which make the administration of thyroid gland a 
somewhat hazardous procedure unless the treatment is very carefully 
controlled. The complications involve chiefly the heart, kidneys 
and blood and are observed more frequently in the middle-aged or 
elderly patients. Illustrative cases are cited. 
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Experimental study on the etiologj’ of goiter (Bxperimenteller 
Beitrag zur Aetiologie des Kropfes). Tanabe (H.), Beit. z. 
path. Anat. u. z. allg. Path. (Jena), 1924-1925,' 73, 415. 

The authors present the details of the influences of calcium 
excess and iodine lack on the production of goiter. Selecting rats 
as the experimental animals a long series of feeding experiments 
•were instituted. Meat, barley and endive constituted the basic 
ration and to this was added or omitted potassium iodide and cal- 
cium salts in varying amounts. The thyroid dimensions and his- 
tologic findings are fully tabulated and discussed. The author con- 
cludes that his basic diet alone will produce goiter while an un- 
regulated mixed feeding will not; that distilled and tap water are 
both without influence. He concludes that lack of iodine is the 
basic etiologic factor and that calcium in appreciable amounts pro- 
motes goiter growth only where there is simultaneous poverty of 
iodine. Very small amounts of potassium iodide are sufficient to 
inhibit glandular hyperplasia. — A. W. R. 

Hj’pothyi'oidism. Taylor (W. A.), Northwest Med, (Seattle), 1925, 
24, 422; Abst., Am. J. Dis. Child., 31, 124. 

The author considers the following conditions due to hypo- 
thyroidism. In obesity, dietary restriction usually suffices, but thy- 
roid will hasten the result and is safe if the basal metabolism is 
watched. In thin, weak, and listless patients with anorexia, minute 
doses of thyroid are of benefit. Thyroid is of value in young girls 
with severe dysmenorrhea. Women at the menopausal age with 
swelling of the hands and feet are helped by thyroid. Colloid goiter 
and goiter of puberty are usually benefited by thyroid extract, as 
are long standing cases of exophthalmic goiter which have become 
hypothyroid. He considers infantile myxedema in the congenital 
form, in the early form appearing during the first year, and in the 
mild, attenuated form which is difficult to recognize and is charac- 
terized by failure of mental and physical development. The author's 
dose of dry thyroid extract averages 0.01 gm. for every 6 months 
of age, minimum dose 0.001 gm., maximum dose 0.05 gm. He rec- 
ommends alternation of treatment and rest periods. 

Effect of domestication and culture on cranial form and body build 
(Domestikation und Kultur in ihrer AVirkung auf Schiidelfonn 
nnd Kdrpergestalt) . Weidenreich (F.), Ztschr. f. Konstit. 

(Bed.)) 1925, 11, 1-62. 

The thyroid gland is mentioned as being especially connected 
with certain bodily features as is evident in cretinism. — A. T. R. 
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THE NEUEOLOGICAL AND ENDOCEINOLOGICAL AS- 
PECTS OP ICHTHYOSIS, CHEONIC INDUEATIVE 
ECZEMA AND SOME OF THE MINOR PORJIS 
OP SO-CALLED TROPHIC CHANGES 
IN DERMAL TISSUES*" 

F. M, POTTBNGER, M. D. 

JIONROVIA, CALIFORNIA 
INTTERVATION OP THE DERMAL TISSUES 

Tlie skin and its appendages, including the nails, haii' and 
pigment bodies, the pilomotor muscles, and the sweat glands; 
likcTidse the subcutaneous tissue and bones, are subject to many 
changes effected through the vegetative nerves. The subcu- 
taneous tissue and bones belong to what has been termed by 
some writers the “passive” tissues because of their peculiar 
lack of secretory and motor function. 

The skin and its appendages is supplied by both the sj-^m- 
pathetic and the parasympathetic components of the vegetative 
system. There is sj'mpathetic innervation to all these structures. 
The parasympathetic innervation, however, is more limited and 
indefinite except in case of a few body areas. 

• Read before the Tenth Annual Scientific Meeting- of The Association for 
the Stud}' of Internal Secretions, Dalis, Texas, April 20, 1926. 
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The preganglionic fibers which pass upward to the cervical 
sympathetic ganglia carry impulses for vasoconstriction, pilo- 
motor action, sweat secretion, pigment control and the nutrition 
of the hair of the face and head; also trophic control for the 
subcutaneous tissue and the bones of the face and head. This 
is evident from the changes produced by removal of the cervical 
ganglia. The vasodilator fibers and fibers for sweat inhibition 
for the face and head come from cranial parasympathetics. As 
far as knoum pilomotor action for the face and head depends 
entirely upon the sympatheties. For the remaining portions 
of the body, with the exception of the genitalia, vasoconstric- 
tion, as well as vasodilatation, pilomotor action and sweat secre- 
tion — ^both activation and inhibition — are due to the sympa- 
thetic nerves alone. For the external genitalia the vasodilator 
fibers and the sweat inhibiting fibers course in the saeral nerve 
of the parasjonpatheties. 

Vasomotor, pilomotor and sweat reactions are all inde- 
pendent of each other; so we must recognize different systems 
of neurons presiding over each of these functions. 

Aside from the sensory impulses which may be picked up 
from the skin and its appendages to produce reflex action in der- 
mal structures we have impulses which arise in the internal 
viscera and also in the higher centers of the brain. These struc- 
tures are particularly influenced by such emotional stimuli as 
fear, pain, anger and shame. 

Not only are the dermal structures under the influence of 
the vegetative nerves but they are also subject to the influence 
of various products of the glands of internal secretion, such 
as that of the thyroid, pituitary, adrenals and gonads. They 
also are the possessors of automaticity in action, by which we 
mean action on the part of the cells themselves without the in- 
tervention of neryes or other outside stimuli. "Without outside 
stimuli internal respiration may be carried on and the cells are 
able to protect themselves from injurious substances which tend 
to enter through their limiting membranes, and they are able 
to get rid of substances of a harmful nature which are formed 
within the cells themselves. Through the nerves and inteimal 
secretions, however, their action is integrated and correlated with 
other structure of the body. There is a very close relationship 
between the skin and its appendages and certain endocrine se- 
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cretions. Parficularly is this shown in the pigment ciianges in 
adrenal insufficiency and at times in pituitary disorders; and 
more commonly in the changes in the shin and sirhcutaneons 
tissue, and the hair in myxedema, and in hypothyroid states of 
a lesser severity. 

COMMOX r.VTIIOLOGICAL CONDITIONS ArFECTING TUE DEKMAli 
STRUCTURES 

Dermal structures arc suliject to many pathologic changes 
of both hyper- and hypo-active types. Such arc vasomotor dis- 
turbances; atrophy and hj’pertrophy of the shin and subcu- 
taneous tissues; dryness, scaliness, induration and fissures of 
the shin; dryness, early grayne.ss and loss of hair; changes in the 
nails, and hyper- and an-hydrosis. ITyperlrophy and rarefac- 
tion of the bones also occur at times. Although the bones do 
not belong to the dermal structui-cs they ore influenced by and 
through the same vegetative systems. 

The explanation of such clinical manifestations is often 
found in the domain of pathologic changes in the phj-siologic 
mechanism of the vegetative nervous system and hyper- or hypo- 
function of the glands of internal .secretion. Jinny of these 
pathologic manifestations are of a trophic nature, which fact 
brings up the question of whether or not there are nerves whose 
sole function is trophic. Jlany writers have been satisfied to 
believe that all trophic changes in these structures can be ex- 
plained on the ground of changes in the vasomotor nerves, but 
the argument is raised against this that anemia of the skin, no 
matter how marked, does not produce atrophy. Anatomy and 
physiologj" so far offer no answer to this question, but clinical 
observation seems to suggest that trophic nerves are a possi- 
bility. It is quite probable, however, that trophic changes in 
these structures may be produced by action directly upon the 
cells without the intervention of nerves and without changes in 
glandular secretion, such as that of the thyroid. 

In my experience in the treatment of tuberculosis, I have 
been much interested in the condition of the skin and its ap- 
pendages. The skin is often dry and scaly, and the hair dry and 
brittle, with a tendency to fall out and to become prematurely 
gray. Sometimes pigment changes are present and local atro- 
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phies 'are very common. There are also pilomotor manifesta- 
tions, changes in sweat secretion and alteration in the nails. 

Snch conditions have usually been ascribed to the fever; 
but this does not explain. They may be classed, physiologically, 
as disturbances in the various mechanisms of the skin and its 
appendages — ^vasomotor, pilomotor, sweat and trophic; conse- 
quently they are representative of an altered function in the 
vegetative systems which control these structures. Especially 
are some of these changes found in hypof unction of- the thyroid 
gland. Whether the changes met in tuberculosis are due to 
hypofunetion of the thyroid ; or partly this and partly to a dis- 
turbance in the vegetative nerves, particularly the sympathetics, 
and changes in the cells themselves, we are not able to say, for 
all of these systems show evidence of injury during the course 
of a long-drawn-out clinical disease accompanied by toxemia. 
This is not peculiar to tuberculosis, but is found in many states 
of chronic toxemia and also in states of malnutrition. 

This clinical picture, so often met in tuberculosis, led me 
to become interested in more serious manifestations in the der- 
mal structures. It seemed reasonable that the same underlying 
pathologic physiology might be present in other dermal affec- 
tions of a trophic nature, such as ichthyosis and chronic eczema. 

Ichthyosis. Ichthyosis is described as a hypercornification, 
the skin being susceptible to irritation, eczema and kindred con- 
ditions. In patients suffering from ichthyosis the hair of the 
scalp and brows is usually dry and lusterless. The skin as a 
rule loses its elasticity, so that at times fissures develop. The 
subaceous and coil glands of the skin usually show a deficiency 
in secretion. The skin is dry, scaly, inelastic and thickened. 

Ichthyosis usually appears soon after birth, although in 
some instances it develops later in life. There seems to be a 
definite hereditary tendency. It has been suggested that the con- 
dition was probably due to toxins, and yet there has been no 
real definite toxin suggested. More recently it has been con- 
sidered as due to a hypothyroid state, or a disease of the nerves, 
yet all of these suggestions have been characterized by indefl- 
niteness. 

That these dermal manifestations depend upon inherent 
characteristics of the individual is apparent when it is noted 
that they usually develop at or soon after birth, and that often 
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there is a familial relationship as shown in Cases 3 and 5 here- 
in reported. 

An intere.sfing and suggestive characteristic of ichthyosis 
is that it changes with weather. It is usually milder in the 
summer and more severe during the colder season; in fact, pa- 
tients suffering from ichthyosis usually stand cold poorly. 
Sometimes the milder cases entirely disappear during the sum- 
mer time. This has heen ascribed to the fact that the patient 
perspires in the summer, which moistens the skin and causes 
it to assume a normal condition ; hut this increased sweating is 
more probably simply another evidence of an improvement in 
the physiological control of these structni*es in summer. 

Chrouic Eczema is a dermal infection, recurrent in nature, 
in which there is marked irritability of the skin with itching 
and induration, and in which the skin sometimes shows marked 
folding and creasing. There seems to be a hereditary factor in 
its etiology. 

In attempting to assign a cause to such pathological condi- 
tions as ichthyosis and the chronic form of eczema, likewise the 
minor dermal changes herein described as noted in chronic 
tuberculosis, the relationship to the vegetative nervous system 
at once forces itself to the fore, because all functions of these 
.structures which are affected are presided over by vegetative 
nerves. The relationship to weather conditions suggests very 
definitely the relationship of the disease to those factors which 
control metabolism, because the disease is worse in cold weather 
when greater metabolic activity is acquired. 

Increased energy requirements in winter is met by in- 
creased activity of all those mechanisms which increase energy : 
the sympatlietic neiwes become more sensitive and the ener- 
gizing glands of internal secretion, particularly the thyroid, 
more active. 

It has been pointed out by Kendall that more thyroid se- 
cretion is circulating in the tissues in the winter and thus meets 
the extra energy requirements of the cold. In case of a de- 
ficiency in secretion it can be readily understood how this in- 
creased demand fails to be met, how metabolism lags and how 
the patient is unable to .supply the extra amounts necessar 3 ' for 
maintaining normal conditions in the tissues. As a result the 
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skin becomes dry, scaly and lusterless, and the patient endures 
cold badly. 

EEPOET OP CASES 

The following cases will illustrate some of the points made 
in this paper, particularly as regards suggestions of etiology. 

Case I. K. 0., Japanese, aged 17, entered the Pottenger Sana- 
torium February 6, 1922, suffering from acute caseous tuberculosis, 
involving both upper lobes, with high fever. He also had a marked 
ichthyosis which had appeared soon after birth, the skin being dry, 
thickened and scaly. It resembled the scales of a fish. Large and 
small scales were continuously thrown. off. The patient always suf- 
fered from cold. 

In spite of active tuberculosis he was put on thyroid, beginning 
with 1 gr. and increasing to 2 gr. daily. Calcium chloride, 10 cc. 
of 5% solution, was given once a week from July 16 to October 5, 
1925. The patient improved very greatly. The large scales disap- 
peared. The skin did not become entirely smooth but smoother than 
it had ever been and also somewhat moist. The tuberculosis also 
improved greatly. The patient formed a small cavity in the right 
lung and a large cavity in the left. He became fever-free and gained 
considerably in weight. 

Case II. F. M. G., aged 68, was suffering from far advanced 
tuberculosis %vith cavities in lung, high temperature, also tuberculosis 
of the larynx with ulceration. He had very marked ichthyosis which 
had existed from birth. The skin was dry, scaly and was continu- 
ously thrown off in large scales. This condition existed over the 
entire body. He suffei-ed from cold and always wore woolen union 
suits, even in summer. 

He was put on treatment while in the sanitarium — four and 
one-half months. Thyroid was given, 2 gr. daily, beginning after 
the patient had been in the sanatorium two weeks. This was con- 
tinued during his stay except during a two-weeks period when he 
was having a severe attack of singultus. At the same time he was 
given calcium chloride, 10 cc. of 5% solution, every four days. He 
improved very greatly. The scales almost entirely disappeared from 
the body; the skin became quite smooth and somewhat moist, and 
the patient declared that it was the first time he had had any relief 
during his life. 

Case III. J. R., aged 28, had dry scaly skin since birth, being 
worse in winter than in summer. Face and hands chapped easily 
during cold weather. There was no itching. On exposure to the sun 
the skin burned and blistered easily but did not tan. 

Family History. The father’s height was 6 feet; weight, 210 
pounds; his skin was soft. The mother was 5 feet 10 inches in 
height, and weighed 220 pounds. Her osseous system was well de- 
veloped. Her skin had a tendency to dryness. One brother died of 
pneumonia; one died from accident at 3% years. One brother, aged 
15, has dry scaly 'skin; one brother, aged 21, has scaly skin on ex- 
posed surfaces; one brother, aged 27; one sister, aged 25, and one 
sister, aged 9, all have a slight tendency to dryness. 

Physical examination of the patient showed skin uniformly dry 
and scaly over the entire body, with some small indurated folds on 
flexor surface of the arms. Scales in the nature of thin white flakes 
show both on exposed and unexposed surfaces. The hair was coarse 
but not unduly dry, and the scalp scaly. 

The patient was suffering from extensive far advanced tubercu- 
losis with cavities and fever. 
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Medication. Thyroid, 1 gr. daily lor two months and 2 gr.' 
daily for six months, together wdth calcium chloride, 10 cc. of 5% 
solution every lour days during entire period — eight months, were 
administered. The skin condition improved markedly and at present 
it is soft and smooth and shows practically no scaling. 

Case IV. J. F., aged 24, suffered from asthma up to the age of 
17 years. He entered the Pottenger Sanatorium, suffering from mod- 
erately active tuberculosis, IMay 21, 1925. He was discharged Feb- 
ruary 27, 1926. His skin over both exposed and unexposed parts 
of body had always been dry and leathery. The eyebrows were 
scanty. He stood cold badly. On account of the dryness and scali- 
ness of the skin he had always been sensitive. 

He was treated by thyroid and calcium chloride; thyroid, 1 gr. 
daily from June 21, 1925, to August 29, 1925; 2 gr. daily August 
29 to December 1, 1925, and 3 gr. daily from December 1, 1926, to 
date of discharge, February 27, 1926. He is still taking it. Calcium 
chloride, 10 cc. of 57o solution was given every four days from July 
13, 1925, to February 27, 1926. 

The skin improved very markedly. The scales disappeared; the 
skin became soft and moist, and the surface looked about the same 
as those of ordinary individuals. This was the first relief the pa- 
tient had had since this condition started as a child. 

Case V. jMrs. G. H., aged 26, began having trouble with her 
skin at the age of 11. This took the form of inflammation with in- 
duration and itching, confined to arms and neck. The first attack 
lasted one year. At the age of 16 she was troubled with the condi- 
tion from June to December. She had had two x-ray treatments a 
week in mild doses and improved. At the age of 21 the trouble 
returned and persisted for some time, beginning with papules which 
broke, forming pustules and scales. The lesions were very change- 
able; Sometimes only redness with intense itching; at other times, 
induration. She scratched lesions in sleep and caused excoriation 
of the skin. Keeping the arm under the bed covers or protected by 
clothing increased the symptoms. She always noted that the symp- 
toms were worse when she was nervous and at the menstrual periods. 
From June to December, 1921, she took 18 x-ray treatments without 
improvement. These resulted in burns of the skin with telangiec- 
tasis. She noticed that the condition was always worse in winter. 

I first saw the patient May 1, 1923, at which time the skin over 
the face and flexor portions of the arms was very thick and thrown 
into folds. Itching was extremely intense. The skin was dry, scaly 
and leathery. Excoriations from scratching were present on the arms 
from the elbow to the wrist. The vessels of the face and arms were 
dilated as a result of x-ray treatment. She showed scantiness of 
the external third of the eyebrows and a dry skin over the body; she 
withstood cold badly, giving the impression of a definite hypothy- 
roidism. She also had a tendency to hay fever. 

Family History. Her father was 6 feet tall and weighed 190 
pounds. He had a large frame and was always active. There was 
no early grayness. He died of heart trouble at 53. The mother’s 
height was 5 feet 8% inches; weight, 182 pounds. She was of large 
frame but did not appear fat. She had no skin trouble. One brother 
was 5 feet 5 inches tall and weighed 170 pounds at the age of 42. 
A sister was 5 feet 5 inches tall and weighed 142 pounds at the age 
of 39. They had no skin abnormalities. The patient has one child 
3 years old who weighs 40% pounds. She has a slight tendency to 
dryness of the skin and itching. The condition improved following 
the use of thyroid. The difficulty returned in cold weather but 
yielded again to increase in the amount of thyroid. 
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Menstrual History. The patient was regular until 1925. Since 
then she has flowed every 18 days. The skin condition was a little 
worse toward end of the period. 

Treatment. Desiccated thyroid was given, 1 gr., daily from 
May 1 to May 14, 1923; 2 gr, daily from Majr 14, 1923, to February 
4, 1924. This seemed to relieve the condition very satisfactorily 
until February. From February 4 to March 13, 1924, 3 gr. daily 
was given. With this dosage the skin cleared and became soft and 
pliable, but showed signs of recurrence in March, 1924. Four gr, 
daily was given from March 13 to March 27, 1924, when the pa- 
tient began to experience slight tremors. Thyroid was then withheld 
for a short period and then resumed with 3 gr. daily, which amount 
the patient has taken until the present time. She was also given 
calcium chloride, 10 cc. of 5% solution, from 2 to 3 intravenous in- 
jections a week, from May 1, 1923, to March, 1924. Calcium injec- 
tions were stopped from March, 1924, to March, 1925. In the spring 
of 1925 two injections a week were given, and during February and 
March, 1926, one injection a week was given. Since March, 1923, 
calcium lactate (20 gr. daily) has been taken by mouth. 

As a result of the treatment the skin condition has been mark- 
edly improved; the skin has become more moist; the itching decreased 
and shortly disappeared entirely. The induration has also gradu- 
ally disappeared, and at the present time the skin shows little evi- 
dence of former induration. The thickness which is present is ac- 
centuated by the results of the x-ray treatment. Also the excessive 
nervousness has disappeared. It was noted on September 12, 1923, 
that the patient had gained 3% pounds in weight. Hair was then 
present and normally distributed over the forearms, and the skin 
had lost much of its leathery appearance. March 26, 1926, except 
for slight relapses during the winter months each year, the patient 
has remained in a very satisfactory condition. These relapses quickly 
disappear under an increased amount of thyroid and the resumption 
of the intravenous injections of calcium chloride. 


DISCUSSION 

In the treatment of the above eases ointments and soothing 
baths, which are usually employed, were purposely omitted. 
This was an experiment to determine if those measures that are 
known to influence the neui'ocellular mechanism presiding over 
these dermal tissues would produce a favorable response. The 
manifest difficulties surrounding the treatment of these patients 
will be evident to all. Part of them were suffering from far- 
advanced, active tuberculosis. All but one had tuberculosis. 
Furthermore, the prolonged toxemia had a tendency to cause 
conditions similar to the ones that we were trjdng to treat. 
Foods containing large quantities of calcium should be employed 
during treatment, and the proteins, which hasten its elimination, 
should be avoided ; but in tuberculous patients such a diet could 
not be followed. There is no doubt that the improvement in the 
patient’s general conditio had some influence in causing the 
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skiu lesions to respond, but that it was not the main factor is 
made clear by the fact that in all instances the skin affections 
were present prior to the time the patient had tuberculosis. 

I cannot believe that these dermal affections arc purely 
hypothyroid in nature; for, if they were, we Avould expect a 
more complete yielding to the administration of thyroid prepara- 
tions than occurs. In other instances of thyroid deficiency, even 
cretinism and myxedema, there is a more rapid and more com- 
plete response. In case of the patients reported herein, how- 
ever, the response was not complete in a single instance. We 
found that thyroid alone would not keep the skin in as good 
condition as thyroid with calcium added. This was noted even 
though the thyroid was pushed to the point of causing increased 
heart action and nervous instabilit3^ We also found that while 
calcium b,v the mouth, which was given between the series of 
intravenous injections, was advantageous, it had to be supple- 
mented ever now and then bj’ intravenous administration, es- 
pecially when relapses occurred. A point indicative of the in- 
timate part played by the nerves is the fact that all of the j,va- 
rious mechanisms, trophic, sweat, vasomotor, pilomotor, and 
even the subcutaneous fat distribution are affected. 

The relapses occur during times of nerve stress and when 
the weather becomes cold. The former are times when nerve 
imbalance is accentuated; the latter when thyroid defieiene.v 
shows most markedlj" and the calcium content of the cells is 
relativelj’’ low. So it seems justifiable to a-ssuine that these 
lesions do not represent a pathologic condition of one phase 
of vegetative control to the exclusion of others, but rather a 
general disturbance in all: the nerves; the endocrine organs, 
particularly the thj’roid ; and the automaticity of the cell itself, 
particularly as it depends upoir its ionic content, its perme- 
abilitj' and reactivitj*. 

We note that these mild instances of drvness and scaliness 
of the skin which are met in chronic tuberculosis improve when 
the patient’s nutrition improves and the general phj-siologic 
balance is restored. We assume that nerve, endocrine and cell 
balance are all improved when. this condition has been attained. 
We also at times see the hair become oily and even regain some 
of its color when health has been regained. The vasomotor and 
sweat anomalies met in patients suffering from a long-drawn- 
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out toxemia also disappear witli recovery. That these lesions 
are in part due to the genei-al process of wasting in tuberculosis 
may be true; but it is desirable to define them more accurately 
if possible, and this may he done by a careful study of their 
physiologic control. It is possible that there is a close etio- 
logical relationship betAveen these minor changes noted in 
tuberculosis and the more seAmre lesions represented by ichthy- 
osis and chronic eczema cited aboA'^e, even though the former 
is apparently caused bj' a disease process Avhile the latter is 
apparently due to inherited factors. 





KON-DIABETIC GLYCOSURIA 

HENRY J. JOHN, M. D. 

Cleveland Clinic 

CLEVELAND 

A light or even a heavy glycosuria is not an uncommon 
finding in the routine examination of patients. In Table I, I 
have collected references to such findings as have been reported 
by various observers in the recent literature. Noteworthy among 
these observations are those in which the condition had been ob- 
served over very prolonged periods, viz., from 3 to 35 years. 

Varimis terms have been applied to this non-diabetic type 
of glycosuria. Thus it has been called diabetes innocens; renal 
diabetes; renal glycosuria. Such terms as the last two of these 
are misnomers since gl.vcosuria is always renal, being dependent 
upon the renal threshold as well as the glycemic level. Glyco- 
suria innocens is a better term sinee it indicates at least the 
non-diabetic character of the glycosuria — but for this very rea- 
son, since whenever glycosuria is present it is imperative to 
determine whether or not it is due to a diabetic condition, I 
have adopted the term non-diahctic glycosuria as most applicable 
to glycosuria of this type. 

I shall not review the rather extensive literatirre on this 
subject as it is sufficiently covered in the references included 
in the table. My only object in this report is to add my personal 
observations to those which have already been reported by 
others, thus adding further confirmation of the observation that 
the non-diabetic type of glycosuria has no pathological signifi- 
cance, moreover not only does it require no treatment but no 
treatment is of any avail. These patients may secrete more or 
less sugar for many years, without any ill effects. The only 
important point in these cases is to be sure that the gl 3 mosuria 
is of the non-diabetic t3T5e and not due to an earh' stage of 
diabetes, for while in the former case no treatment is required, 
in the second, treatment is vitally essential. It is therefore 
important to review the necessar 3 ’^ steps for the establishment 
of the correct diagnosis. 

A diagnosis should never be based on the presence of glyco- 
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suria alone, for it is imperative to establish its significance be- 
yond a doubt. Therefore, when the presence of glycosuria is 
observed, a fasting blood sugar determination and a careful 
urine examination should be made at once. If the fasting gly- 
cemia is above 160 mg. per 100 ee. one may be fairly certain 
that one is dealing mth a ease of diabetes. As further confirma- 
tion of this supposition, the patient should be instructed to eat 
a heavy breakfast of pancakes with an abundance of syrup, 
the blood and urine being examined two and one-half hours 

TABLE I 

Summary of Observations of Various Authors on Non-Diabetic 

Glycosuria 


Author 

1 

Age of 
Patient at 
Beginning of 
Treatment 

Sex 

Period of 

1 Observation 

Daily Sugar 
Output 



F 

35 years 
23 years 
22 years 

19 years 

18 years 

16 years I 
16 years I 
11 years 

11 years 

11 years 

10 years 

10 years 

9 years 

7 years 

6 years 

5 years 

5 years 

3 years 

3 years 

1 . 3 years 

1 . 25 years 

1 year 

30 gms. 


2i years 

7 years 

6 years 

17 years 
28 years 

M 


M 

1% 

Labb6, M 


F 

16- 49 gms. 


F 


F 


Bailey, C. V 


F 

20 gms. 


8 years 

6 years 

25 years 

F 

LabW, M 

F 

1.2-0.03% 


M 


M 



12 years 

16 years 

15 years 

hi 



M 

34 gms. 
Traces 

25 gms. 
16 gms. 
Traces 

60- 80 gms. 
SO- 60 gms. 
15-122 gms. 


M 

Lews, D. S 




M 


26 years 

22 years 

F 


F 




19 years 

74 years 

20 mos. 

t 

hi 


hi 

30- 50 gms c 
1% 


hi 





later ; if at that time the blood sugar is normal, even though the 
fasting blood sugar may have been between 160 and 180 mg. 
per 100 ce., diabetes can be ruled out, for, if diabetes be pres- 
ent, two and one-half hours after such a heavy carbohydrate 
breakfast the patient will certainlj' show a more or less pro- 
noimced hyperglycemia. One can go a step further, especially, 
if the data are not clearlj’^ defined, and make a glucose tolerance 
test in the following manner. A sample of fasting blood is 
taken, after which the patient is given an ice-cold solution of 
100 gm. of glucose dissolved in from 250-300 ec. of water, to 
which the juice of one lemon has been added. Samples of blood 
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and nrine are taken at periods of one-lialf hour, one hour, and 
tn-o. three’ and four hours after the glucose is administered. Even 
though the fasting hlood sugar may he normal, if the patient is 
diabetic the hlood sugar curve will show a slow and prolonged rise 
with an equally prolonged fall, so that even four hours after the 
ingestion of the glucose it will not have returned to the normal 
level. On the other hand, in a nou-diabetic individual the 
blood sugar curve will show a quick rise with an equally abrupt 
fall, so that in one, or at the most in two, hours after the inges- 
tion of the glucose the curve rvill return to the normal level. In 
certain eases the blood sugar content may not show any increase 
at all, indicating that the individual in question has a very 
strong tolerance for carbohydrates, that the islands of Lauger- 
hans secrete an unusually abundant supply of insulin. By this 
method, therefore, one can differentiate between the diabetic 
and the non-diabetic types of glycosuria, and. moreover, in this 
manner the renal threshold for sugar can be determined, a 
point which is not only of scientific interest but is also of prac- 
tical importance for the interpretation of our findings. 

However, our observation of the patient with a non-diabetic 
tj'pe of glycosuria should not stop with a single examination, 
for, as stated above, a true non-diabetic glycosuria remains prac- 
tically the same as to the sugar content of the urine whatever 
the diet of the individual — and a scries of examinations are 
needed to determine whether or not this is true in any indi- 
mdual case. 

Final conclusions regarding the validity of our belief that 
nou-diabetic glycosuria is tridy innocent in character demand 
prolonged observations of a series of cases, and therefore in 
Table II, I am submitting my own observations on a group of 
eight eases for periods of from two to eleven years. In none 
of these cases was the glycosuria marked, but in all of them 
the glucose tolerance tests showed a low renal threshold, which 
accounts for the post-prandial glyco.suria. These patients 
simply “spill” sugar after heavy meals and thus lose small 
quantities of sugar each day. This loss is of little consequence, 
however, when we consider that a normal person ingests some 
400 gm. of carbohydrates daily in addition to the carbohjxlrates 
derived from protein and from fat, so that even if he loses 
from four to six grams through the urine, this is but a mere 
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trifle in comparison with the amount of carbohydrates which he 
utilizes. Moreover, the loss may be disregarded, for it can- 
not be stopped: there is at present no means whereby the renal 
threshold may be raised so that the sugar may be retained. 

TABLE II 


Kon-Diabetic Glycosuria 
(Author's Series) 



Age "^hen Glycosuria j 

Was Discovered I 

Ser 

Length of Tim<=* Cases Have 
Been Under Ob«er\*ation 

I 

32 years | 

M 

7 vears 

II 

30 years 

M 

11 years 

III 

16 years | 

M 

5 vears 

IV 

46 years j 

M 

10 years 

V 

44 vears j 

M 

2 vears 

VI 

34 years I 

M 

6 x'ears 

VII 

17 years , 

F 

7 vears 

vin 

2}- 2 yea.rs 1 

1 

M 

5 years 


A brief review of the histories of the cases reported in 
Table II may be of interest. 


Case I. (109856) A man, 34 years of age. There was no 
familial history of diabetes. He had been married for ten years and 
had three children living and well. He had had none of the usual 
diseases of childhood. He came to the Cleveland Clinic because of 
his glycosuria, which had been discovered in the course of an exam- 
ination for life insurance. Because of this finding he had been treated 
by his family physician for diabetes. 


A glucose tolerance test made two years before I first saw him 
had given the following information: 

Time after ingestion of glucose 


BI. Sug. 

Fasting 

75 

I 2 hr. 

1 hr. 

2 hrs, 

mg./lOO cc. 
Urine 

110 

gm. 

glucose 

195 

200 

158 

Sugar 

0 

by mouth 


2— 

3-y 


Mhen I fii'st saw him on January 24. 1922, he had a fasting 
blood sugar of 128 mg. per 100 cc. and no glycosuria. A glucose 
tolerance test gave the following results: 


Fasting 

Bl. Sug. 100 

mg./lOO cc. 128 gm. 

Urine glucose 

Sugar 0 by mouth 

Total water intake 850 cc. 
Total urine output 850 cc. 
Plasma Cl. 655 mg./lOO cc. 
Bl. Urea 33 mg./lOO cc. 

Bl. Creatinin 1.8 mg./lOO cc. 
Bl. Uric Acid 3.5 mg./lOO cc. 
Bl. N. P. N. 25.2 mg./100 cc. 
Bl. Wassermann negative. 


Time after ingestion of glucose 


% hr. 

1 hr. 

2 hrs. 

3 hrs. 

4 hrs. 

207 

146 

125 

107 

79 


2— 

1— 

0 

0 
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These findings made it appear that this was a case of non-dia' 
betic glycosuria. The summary of observations in this case to Feb' 
ruary, i92-4, is as follows ; 


1920 1921 1922 1923 1924 

Date Jan. 24 Feb. 14 May 24 Nov. 1 Feb. 11 

mg./lOO cc. 110 128 104 111 102 80 

Urine Sugar 1+ 0 1+ 1+ 0 l-{- 1+ 0 

1926 

Date Feb. 17 March 22 

Bl. Sug. mg./lOO cc... 87 78 (IM: hrs. P. C.) 

Urine Sugar 0 3-f 


Another glucose tolerance test made on February 12, 1924, gave 


the following results: 

Fasting 

Bl. Sug. 100 

mg./ 100 cc. 85 mg. 
Urine glucose 

Sugar 0 by mouth 

Total Water intake 875 cc. 
Total urine output 386 cc. 
Total sugar intake 100 gm. 
Total sugar output 1.54 gm. 
Plasma Cl. 585 mg./lOO cc. 
Bl. Urea 39 mg./lOO cc. 

Bl. Uric Acid 2.3 mg./lOO cc. 
Bl. Creatinin 1.1 mg./lOO cc. 
Bl. N. P. N. 42.6 mg./100 cc. 
Bl. Plasma acetone negative. 


Time after ingestion of glucose 


% hr. 

1 hr. 

2 hrs. 

3 hrs. 

4 hrs. 

146 

191 

117 

78 

53 


3-r 

3*1- 

tr. 

0 


Case 11 . (116819) A man 36 years of age. One sister and 

one brother had diabetes. He had two children, living and well. He 
had had no illness in childhood or later. He came to the Cleveland 
Clinic because of glycosuria which had been discovered in 1916 in 
an examination for life insurance. Because of this finding insurance 
had been refused. He had had rather frequent urine examinations 
during the preceding six years, sugar being found repeatedly. 


When I first saw this man on September 19, 1922, his urine 
showed no sugar and his blood sugar 4% hours after a meal was 
114 mg. per 100 cc. A glucose tolerance test on the next day gave 
the following results: 

Time after ingestion of glucose 


Bl. sugar 
mg./lOO cc. 
Urine 
Sugar 


Fasting 


% hr. 

1 hr. 

2 hrs. 

3 hrs. 

4 hrs. 

100 






97 

gm. 

glucose 

113 

119 

93 

63 

84 

neg. 

by mouth 


tr. 

tr. 

neg. 

neg. 


Total water intake 920 cc. 
Total water output 960 cc. 
Total sugar intake 100 gm. 
Total sugar output 0.234 gm. 
Plasma Cl. 595 mg./lOO cc. 
Bl. Urea 15 mg./lOO cc. 

Bl. Uric Acid 2.3 mg./lOO cc. 
Bl. Creatinin 1.2 mg./lOO cc. 
Bl. N. P. N. 21 mg./100 cc. 
Plasma acetone negative. 
Blood Wassermann negative. 



120 


NON-DIABETIC GLYCOSURIA 


These data showed clearly that we were dealing with a renal 
type of glycosuria, that is, with a very low renal threshold for sugar, 
lying somewhere between 119 and 93' mg. per 100 cc. The patient, 
therefore, would not fail to show glycosuria almost constantly as 
had been the case during the preceding six years. The data on this 
case are summarized below. 


Date 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1924 

1925 

1926 








Sept. 19 

1 

Sept. 20 

April 0 

Feb. 2 

1 

Jan. 4 

Jan. 5 

[Ml 

1 

1 

1 

1 

1 

1 

114* 

97 

not 

89 1 

92§ 


Urine 

Sugar 1 

1 

1-1- 

1 + 

! 

1-f 

14- 

1-f 

1 + 

0 

1 

0 

0 

■ 

0 

i-t 


* 4’^ hours after eating. 

t 4 " hours after eating. 

§ 2V5! hours after eating. 

Case III. (122143) A boy 17 years of age. No familial his- 
tory of diabetes. He had had measles and whooping cough in child- 
hood, chickenpox a year before, a severe attack of mumps at the age 
of 12. An appendectomy had been performed when he was six years 
old and a tonsilectomy at the age of seven years. As he had been 
told he had diabetes he came to the Clinic in March, 1923, giving the 
following history: 

In August, 1922, he had had a bad cold. At that time sugar 
was found in the urine but he had no clinical symptoms of diabetes. 
Repeated examinations of the urine occasionally showed sugar but 
a blood sugar examination had never been made. 

When I first saw this patient on March 26, 1923, the urine con- 
tained sugar — 3 plus — and the fasting blood sugar was 89 mg. per 
100 cc. The following day I made a glucose tolerance test with the 
followng results: 

Time after ingestion of glucose 
Fasting 14 hr. 1 hr. 2 hrs. 3 hrs. 4 hrs. 

Bl. Sug. 100 

mg./lOO cc. 84 gm. 113 84 98 79 84 

Urine glucose 

Sugar 0 by mouth 0 0 0 0 0 

Total water intake 975 cc. 

Total urine output 363 cc. 

Plasma Cl. 075 mg./lOO cc. 

Bl. Urea 24 mg./lOO cc. 

Bl. Uric Acid 2.0 mg./lOO cc. 

Bl. Creatinin 0.91 mg./lOO cc. 

Bl. N. P. N. 28 mg./lOO cc. 

Plasma Acetone negative. 

No glycosuria occurred during the test, although on the pre- 
ceding day it had been 3 plus. The tolerance test showed clearly 
that this boy did not have diabetes. The data in this case may be 
summarized as follows; 

1922 1923 1926 

Date March 26 March 27 Feb. 17 

Bl. Sug. 

mg./lOO cc. 89 84 89 

Urine Sugar 1-^ 3-}- 0 0 
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Case IV. (106174) A man 50 years of age. No familial his- 
tory of diabetes. He came to the Clinic because of glycosuria, which 
had been discovered in 1917 in the course of an examination for life 
insurance. Repeated examinations of the urine during subsequent 
years failed to show glycosuria except once, in 1921. On account of 
this history I made a glucose tolerance test on September 13, 1921, 
with the following results: 

Time after ingestion of glucose 
Fasting V 2 hr. 

Bl. Sug. 100 

mg./lOO cc. 112 gm. 183 

Urine glucose 

Sugar 0 by mouth 

Total water intake 900 cc. 

Total urine output 1105 cc. 

Blood Wassermann negative. 

These results definitely demonstrated that we were dealing with 
a non-diabetic glycosuria in which the renal threshold to sugar lay 
somewhere between 137 and 88 mg. per 100 cc. 

The glycemia-glycosuria history in this case to date may be sum- 
marized as follows: 


1 hr. 

2 hrs. 

3 hrs. 

4 hrs. 

180 

137 

88 

64 

1+ 

1-t- 

1-1- 

0 


Date 

1917 

1921 

1924 

1923 

1020 




Sept. 13 

.Mnr. 16 


Dcp. 9 


•lulv 1 

Ort.2!) 

Jan. 5 

Bl. Sue. 
mp/100 cc. 
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B 


n 



50 

Urine 

Suear , 

1 + 

1 + 

0 

0 

0 

0 

0 

0 

0 1 

0 


Case F. (137141) A man 44 yeai-s of age._ No familial history 
of diabetes. He had had measles, mumps, chickenpox, diphtheria, 
scarlet fever and whooping cough in childhood, and later in life he 
had had influenza and amebic dysentery in 1914, while in China. 
He was married and had four children, living and well. He came to 
the Clinic because of glycosuria, which had first been discovered six 
weeks before in the course of an examination for life insurance. In 
repeated examinations during the following few days the urine some- 
times showed sugar and sometimes was sugar free. At that time 
his fasting blood sugar was 120 mg. per 100 cc. A glucose tolerance 
test which was made on April 10, 1924, in Baltimore, gave the fol- 
lowing results: 


Time after ingestion of glucose 
Fasting % hr. Ihr. 2 hrs. 

Bl. Sug 100 

mg./lOO cc. 117 gm. 216 180 142 

Urine glucose 

Sugar 0 by mouth 1-|- 14 - 

Total sugar output 0.845 gm. 

This patient came to see me on June 4, 1924, at which time I 
repeated the glucose tolerance test with the following results: 


Bl. Sug. 

mg./lOO cc. 
Urine 
Sugar 


Fasting 

100 

84 gm. 
glucose 
0 by mouth 


Time after ingestion of glucose 
% hr. 1 hr. 2 hrs. 3 hrs. 4 hrs. 

183 163 104 70 59 

l-f tr. 0 0 
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Total water intake 950 cc. 

Total urine output 850 cc. 

Total sugar intake 100 gni. 

Total sugar output 0.17 gm. 

Plasma Cl. 585 mg./lOO cc. 

Bl. Urea 24 mg./lOO cc. 

Bl. Creatinin 1.1 mg./lOO cc. 

Plasma Acetone negative. 

Blood Wassermann negative. 

The above and the following glucose tolerance test, made in 
California on February 9, 1926, showed that the glycosuria was of 
non-diabetic origin: 

Time after ingestion of glucose 



Fasting 

Yi hr. 

Ihr. 

2 hrs. 

3 hrs. 4 hrs. 

Bl. Sug. 

100 





mg./lOO cc. 

95.2 gm. 

133.3 

150 

74 

55.5 83.3 

Urine 

glucose 





Sugar 

0 by mouth 

0 

1+ 

0 

0 0 


This is really a case of non-diabetic glycosuria of the spasmodic 
type with a renal threshold for sugar somewhere between 163 and 
104 mg. per 100 cc. This low renal threshold, as stated above, was 
demonstrated by a glucose tolerance test made in California on Feb- 
ruary 9, 1926, in reference to which the patient made the following 
statement: “You may be interested to learn that I have made no 
attempt to limit my diet in any way. Last week I tipped the scales 
at 145 pounds and am feeling better than I have felt for years.” 

The history of this case mav in turn be summarized as follows: 

'1924 1925 1926 

Date Apr. Apr. 10 June 4 Mch. 19 Mch. 19 Feb. 9 

Bl. Sug. mg./lOO cc. 117 84 85 87'' 95.2 

Urine Sugar l-f- 0 0 0 0 0 

Case VI. (103131) A man 34 years of age. His father and 
his father’s brother had died of diabetes and one brother had severe 
diabetes. He had been married 11 years and had two children, liv- 
ing and well. He had had none of the diseases of childhood, but some 
years before had had a gonorrheal infection. He came to the Clinic 
because of glycosuria, which had been found in the course of an ex- 
amination for life insurance. On account of the marked familial his- 
tory of diabetes, the presence of glycosuria was naturally interpreted 
as being due to diabetes. 

I first saw this patient on May 28, 1921, when his postprandial 
blood sugar was 110 mg. per 100 cc. As a urine examination on 
May 31st showed a considerable reduction with Benedict’s solution, 
a glucose tolerance test was performed on June 4th, with the fol- 
lowing results: 

Time after ingestion of glucose 


Bl. Sug. 

Fasting 

100 

% hr. 

1 hr. 2 hrs. 

3 hrs. 

4 hrs, 

mg./lOO cc. 
Urine 

111 

gm. 

glucose 

151 

145 

77 

77 

88 

Sugar 

2+ 

by mouth 


2-f 

2-f 

1+ 

1+ 


Total water intake 900 cc. 
Total urine output 178 cc. 
Total sugar intake 100 gm. 
Total sugar output 0.206 gm. 
Plasma Cl. 490 mg./lOO cc. 
Blood Urea 14.4 mg./lOO cc. 
Blood Wassermann negative. 


2Vi lioui-s aftpv oatinir. 
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It was clear that in this case also we were dealing with a non- 
diabetic type of glycosuria. 

The history mav be summarized as follows: 

1921 1926 

Date Mav May 28 May 31 June! Jan. 9 Jan. 26 

Bl. Sug. mgyiOO cc. 110 111 88 

Urine Sugar 2-1- 2-|- 24- ncg. ncg. 

Case VII. (104930) A girl, 18 years of age. No familial his- 
tory of diabetes. She had not menstruated for 18 months. A ton- 
silectomy had been performed three years before. She came to the 
Clinic because of glycosuria, which had not been eliminated even by 
prolonged dietary restriction. 

No clinical symptoms of diabetes accompanied the onset of the 
glycosuria, which had been first observed in 1920. She had been 
on practically a starvation diet for two weeks before I saw her, as 
the result of which her weight had fallen from 123 to 83 pounds, so 
that she looked like a skeleton and was so weak that she could hardly 
stand up. Physical examination revealed nothing of significance 
except the emaciation. 

When I first saw this patient on July 27, 1921, glycosuria was 
present and her blood sugar content was 125 mg. per 100 cc. The 
following day I made a glucose tolerance test with the following 


results : 


Time after ingestion of glucose 

Fasting 

Bl. Sug. 

100 

Vi hr. 

1 hr. 

2 hrs. 

3 hrs. 

mg./lOO cc. 84 
Urine 

gm. 

glucose 

131 

141 

102 

84 

Urine Sugar 14- by mouth 

Total water intake 950 cc. 


1+ 

14- 

14- 


Total urine output 74 cc. 

Total sugar intake 100 gm. 

Total sugar output 0.103 gm. 

Blood Wassermann negative. 

P. S. P. 55/15 (2 hours). 

R. B. C.’s 3,590,000. 

Hgb. 65ft-. 

W. B. C. 9400. 

These data showed clearly that we were dealing with a pure 
type, of non-diabetic glycosuria, this conclusion being confirmed by 
subsequent observation, for no matter how heavy the carbohydrate 
content of the diet was made the blood sugar was not increased, 
though the glycosuria continued. This girl is now in perfect health.'^ 

For subsequent data, see next page. 

In certain cases in which glycosuria has been demonstratccl 
repeatedly it seems eventually to clear up, although in such 
cases one should bear in mind that the urine may have been 
examined at intervals w'hen it was sugar-free. One must re- 
member that in many cases the gljmosuria is post-prandial. 
This is well illustrated by the case of a little boy 3t/, years of 
age (Case VIII, 124313), in which, during 1922, glycosuria was 
found repeatedly by his family physician. A low diet was pre- 
scribed, in spite of which the boy continued to show glycosuria 

• For full report of this case see .T. Am. M. Ass., 1922, 7S, 103. 
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Subsequent data, Case VII. See page 123. 


Date 

1 

1920 

1921 

July 27 

July 28 

Aug. 4 

Aug. o 

Aug. 6 

Aug. S 

Bl. Sug. mg/lOO cc 


125 

84 




100 

Urine Sugar ^ 

1 + 

1 

1-1- 

1-1- 

0 

0 

0 

1-1- 

Date 

1921 

Aug. 9 

Aug. 10 

Aug. 11 

Aug. 12 

Aug. 13 

Aug. 17 

Aug. 22 

Bl. Sug. mg/100 cc 




SI 



75 

Urine Sugar 

1 + 

0 

0 

0 

0 1 

1-1- 


Date j 

i 

j 1921 

1924 
Oct. 10 

1 

1926 
Jan. 27 

Aug. 23 

Sept. 13 

Oct. 4 

Nov. 5 

Bl. Sug. mg/100 cc 

1 

1 

73 

77 

129 

122* 

95 


1 

0 

1 

0 


0 

0 



• 3 hours after eating. 


frequently, although there were periods during Avhich he Avas 
sugar-free. In the belief that he Avas dealing AAUtli a diabetic 
condition the physician brought the boy to me on June 27, 1923. 

There Avas nothing of significance in either the family or 
the personal history and the boy seemed perfectly aa^cII, the 
only abnormal finding being the glycosuria. 

The summary of the findings, AAdiich is given beloA\% shoAvs 
that the blood sugar data are quite normal, so that diabetes 
can be definitely ruled out. The lad has remained in perfect 
health up to the present time AA'ithout dietary restriction. 

1922 1923 1925 1926 

Date June 11 June 29 June 30 July 2 July 5 May 29 Jan. 21 

Bl. Sug. 

mg/100 cc. 143 93 59 81 

Urine 

Sugar 1-f 1-b 0 tr. 0 neg. 

CONCLUSIONS 

1. Eight cases of non-diabetic glycosuria Avhich are re- 
ported in this paper have been observed over periods ranging 
from tAvo to eleven years, during Avhich time the patients have 
not had diabetes. 
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2. Tlicsc patients have hail a full diet throughout tlie 
periods that tlicy have been under observation. 

3. The ages o£ these patients ranged from 2i/o to 44 years 
at the time the glycosuria "was discovered. 

4. The literature on non-diabetic glycosuria includes re- 
ports of cases for varying periods up to 35 years, tliroughout 
xrhich a nonnal status vas maintained. 

5. The highest daily excretion of sugar in the cases re- 
ported in the literature was 30 grams per day. 

6. Observations of non-diabetic glycosuria show that it is 
an innocent anomaly requiring no i-estriction of diet or other 
treatment. 

7. The importance of repe.nted examinations in eases of 
glycosuria which is supposed to be noji-diabetic in character is 
emphasized, as is the ncce.ssity of glucose tolerance te.sts. in 
order to make sure that the glycosuria is not due to diabetic 
or a prediabetic condition. 

mnLionu.vi’iiY 

Allan, U'.: 1523. J. Am. JI. Ass. (Chicago). SO, 471-472. 

Bailey, C. V.: 1919. Am. J. M. Sc. (Plilla.), 157. 221-23C, 

Faber, IC. & Norgaard. A.: 1921, Acta Sled. Scand. (Stockholm), K4. 2S9. 
Garrod, A. E.: Cited by Graham, p. 45, 

Graham, G. : 1923. "The Pathology -and Treatment ot Diabetes MeUltus,’' 
London, p. 45. 

Goldbloom, A.; 1924, Canad. Jit. Ass. J,. II, 950-952. 

Holst, J. E. : 1921. Ugesk. f. Laeger (Kjobenh.), S3, 1072. 

Johnsson, A.; 1922. Flnska Vdk.-sallsk handl. (Helsingfors), 04, 429-441. 
Johnsson, A,: 1922. Act,a. Med. Scand, (Stockholm), r>«, 4S5-499. 

LabbS, M.-. 1922. Bull, et m^m. Soc. Mfd, <5. Hop. dc Par., 40, 19S-20G. 
Lemann, I. I.; 1923. South. M. J. (Birmingham), in, 592-59G. 

Lewis, D. S.; 1922. Arch. Int. Med. (Chicago). 24, 41S-427. 

Marsh, P. L.: 1921. Arch. Int. Med. (Chicago), "S. q4-CI. 

Marsh, P. L.: 1924. J. Lab. & Clin. JI. (St. Louis), 1). GG3-C74. 

Parkes, W. T. : Cited by Graham, p. 45, 

Paullln, J. E.: 1920. J. Am. M. Ass. (Chicago), 75, 214-217. 



TREATMENT OP SENILE CATARACT WITH THYROID 

EXTRACT* 


WM. J. KERR, M.D.; GEO. N. HOSFORD, M.D., and 
H. G. SHEPARDSON, M.D. 

Prom tbe Department of Medicine and Ophthalmology, University of 

California 
SAN FRANCISCO 

The medical treatment of senile cataract has interested 
ophthalmologists for at least a hundred years. A voluminous 
literature has accumulated and, in spite of much empiricism in 
treatment, a few noteworthy observations have been recorded. 
Aside from a small group of eases in which cataracts develop 
upon the basis of physical agents, such as intense light and heat, 
and trauma to the lens or adjacent structures, it is apparent that 
the common type of cataract is more intimately associated with 
general bodily disturbances. This disturbance is apparently re- 
lated to metabolic changes as noted in the juvenile with tetany 
vdth probable alterations of the calcium balance, especially noted 
in endemic goitrogenous regions. Whether the parathyroid or 
thyroid glands are at fault is not clearly understood. Then we 
find a group of cases where the changes in the lens, and other 
structures of the eye, are associated with diabetes and frequently 
improve as the diabetes is brought under control. By far the 
largest group of cataract cases, however, is observed in indi- 
viduals past fifty years of age, and are spoken of as senile cata- 
ract. The cataracts are of various types depending upon the 
location in the lens. These cataracts are practically always bi- 
lateral, one ej’'e usually showing the process somewhat more ad- 
vanced than the other, therefore indicating a general rather 
than a local cause. In this group also there may, from time to 
time, be variations in the cataract, depending upon the general 
health. Regression without treatment may be noted and the 
opacities may be stationary for years. 

The individuals in wdiom the opacities appear show the 
bodily changes which are eommonlj’- called the signs of old age. 
The bodily changes are referable to all the embryonic tissues, but 

* Read at the Tenth Annual meetlnft of the Association for the Study of In- 
ternal Secretions, Dallas, Texas, April 20, 192C. 
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those most readily observed are in the epidermal strnctiires. 
The hair is nsnally thin, gray, dry and l)rittlc; the eyebrows 
are thin, especially in the onter haK, and tending to the £orma- 
tion of long bristles; the cilia are tliin or wanting; the eye shows 
arcus senilis; the lens presents cataract. TIic bodily hair, espe- 
cially in the axillary and pnhic regions, is thin. The skin is dry 
and wrinkled, frequently thickened, and the sweat glands func- 
tion poorly. The teeth show early destruction and loss. Kera- 
tosis, carcinoma baso-cellulare and cpitheliomata ai-e common. 
The nails are ridged longitudinally and are thin and brittle. In 
these individuals the inentality shows some impairment. The 
cardiovascular system is frequently the site of degenerative 
disease. The osseous system .shows changes in the joints, par- 
ticularly with the formation of Ilcberden’s nodes, and chronic 
artlu-itis. The gastrointestinal tract may present disturbances 
associated with lack of hydrochloric acid in the .stomach or there 
may be constipation. Renal impairment may he observed. Other 
conditions found in this group are reduced function of’ the in- 
ternal secretion of the pancreas in diabetes; the formation of gall 
stones, diminished libido and many other disturbances gencrall}' 
associated with old age. It is also in this group that carcinoma 
appears to be more frequent. 

Studies on the metabolic rate show very little to indicate 
that the metabolism, as represented by the oxygen-carbon dioxide 
exchange, is materially altei-ed, although such individuals suffer 
from the cold. The present chemical studies on blood and urine 
show very little alteration from the normal, except in those 
cases with diabetes or renal disease. The calcium, magnesium, 
potassium, sodium and cholestrol metabolism need further study. 

The changes in the ductless glands are not constant nor 
striking, lurt disturbances of function of single glands and altera- 
tion of balance of the related glands may be observed. The 
general bodily disturbances may be related to structural and 
functional changes in one or more of the ductless glands or the 
changes in these glands may represent only a part of the general 
picture of pathological old age. 

We are indebted to Pollock (1923) for many of the early 
references on the medical treatment of cataract. In his review 
of the literature, the French are shown to have had the greatest 
enthusiasm in carrying out local and general medical measures 
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for treatment. Gondret (1829), is given credit for being one 
of the first to report the nse of iodine preparations in the treat- 
ment of senile cataract. He nsed potassium iodide in large doses 
internally, alone and with tonics, and reported snccessM results. 
Others who followed used iodine or iodine salts in various ways, 
and also claimed improvement, and even cures in some cases. 
Notable among these early authors were Arlt (1854), Avho used 
an ointment containing potassium iodide, applied around the 
■eyes; and Martin (1863), who emploj’’ed iodides in eye lotions 
and drops. 

In 1902 Wiirdemann reported three cases cleared by general 
treatment. Badal (1901), and in subsequent papers reported 
the control of opacities by ej'e baths, drops and lotions of potas- 
sium and sodium iodide and the sirbconjunetival injection of 
potassium iodide. He stressed the importance of early treat- 
ment. The injections were later used by Verderau (1904, 1906), 
DeWecker (1905), Boisseuil (1906), and von Pflugk (1906, 
1908), but, although reported as successful, were later aban- 
doned because of the pain of the procedure. There was some 
doubt whether the iodine could penetrate the lens, but its pres- 
ence in the aqueous and vitreous humours which bathe the lens 
was demonstrated by Badal’s assistants. Later von Pflugk 
(1908), presented experimental evidence that iodine could enter 
the lens after subconjunctival injection of potassium iodine solu- 
tions. 

Von Pflugk (1906) gave a two-weeks’ course of potassium 
iodide injections in various places aro\ind the cornea, followed 
by a course of diouiu drops and a repetition of the course of in- 
jections. Wilkinson (1906) employed lithium and potassium 
iodide with tonics of iron and quinine and found no marked 
deterioration of vision under such treatment. In 1911 and 1913 
Dor recommended baths of sodium iodide and calcium chloride 
based upon the assumption that nascent calcium iodide, if pres- 
ent, would be beneficial. He reported encouraging results in 
cases where the vision was not impaired more than one-half. 
Eaz (1912. 1914) reported successful results with Dor’s method. 

Schmidt-Eimpler (1908) used potassium iodide ointment 
and suitable glasses and felt that the opacities failed to advance 
in certain cases. Chevallereau (1912) reported further success- 
ful results witli iodide eye baths and lotions. 
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Neeper (190S) aud Connor (1909) reported improvement 
after dionin. Other substances used, about this time, with re- 
ported success were lens albumin by month by Romer (1908) ; 
lens extract by subcutaneous injections by Davis, thiocyinate by 
mouth and subcutaneous injections by Bernard (1909) ; resorciti 
by Elze (1909 ) ; mercury cyanide, one in four tliousand, subeon- 
junctivally, by Smith (1912) and Harry (1912); ion-iodide- 
electi’icity by Juan De Arana (191G) and Jones (1916) and 
others. 

Koster (1913) used radium locally, probably in the treat- 
ment of secondary cataract. Prom 1918 to 1920 Cohen and Levin 
(1920) studied the effects of radium on cataract and reported 
improvement in 87 per cent of the cases. Pranklin and Cordes 
(19201 found improvement in 84 per cent of cases after the use 
of radium. 

Green aud Green (1919) reported 58 per cent of improve- 
ment after using the Smith method of subconjunctival injections 
of mercury cyanide and subsequent ej’c baths of potassium iodide 
solutions aud dionin drops. 

Pollock (1923) recommended eye lotions containing potas- 
sium salts as the iodide.s, acetates, citrates and chlorides. 

Harkness (1925), after reviewing the literature and the 
opinions of leading American ophthalmologists, reported that 
there was no specific treatment. He felt that with the various 
methods of treatment outlined above, tbe results were not uni- 
form, and there had not been a sufficient number of untreated 
controls to warrant conclusions. He cited the growing disposi- 
tion to regard senile cataract as a degenerative process associated 
with the general health of the individual. The more recent re- 
ports in the literature have emphasized the necessity of treating 
the patient from the standpoint of general metabolism. 

Sanders (1925) again called attention to the importance of 
treating the patient generally as well as locally. 

The relation between cataract formation and disturbances 
of the endocrine organs has been of increasing interest during 
the past twenty years. The thyroid and parath 3 a'oid glands 
have been the organs chieflj^ suspected, but the pituitarj'- gland, 
pancreas, adrenals and ovaries have been cited as organs whose 
disturbed secretions maj’’ result in cataract. 
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Weeks (1906-7) mentioned a ease of Gallan, where cataract 
occurred in myxedema, and a case of Landsberg (Centralbl. f. 
prakt. Augenheilk., 1888, S. 39) where cataract developed in 
association with choroiditis two years after the total extirpation 
of the thyroid. The ease of Wagner (Graefe-Saemisch., Vol. XI, 
Part 1, p. 331, second edition) was also cited where neuroreti- 
nitis of both eyes was observed in a girl of 26 years with myxe- 
dema. Thyroidin was given and one eye improved in vision 
from 20/200 to 20/20, but in the other, in which optic atrophy 
was noted, there was no improvement in vision. The neuro- 
retinitis was thought to be due to mj^xedema. 

Dunn (1909-10) reported favorable results in the treatment 
of various eye conditions bj" the internal administration of thy- 
roid extract. Improvement was noted in cases of cyclitis, inter- 
stitial keratitis, sub-acute glaucoma, corneal ulcer and chorio- 
retinitis. Two cases of “rheumatic iritis” were reported, one 
in a lady of 75 years, who developed rheumatic pains three days 
after cataract operation, and in whom the pains ceased after 
thyroid medication. No specific mention, however, was made of 
the use of thju’oid extract in the treatment of senile cataract. 

Bennett (1913) reported a cure of recurrent hemorrhages 
into the vitreous in a young woman with retinitis proliferans 
after the internal administration of thyroid extract and calcium 
lactate. Other medication such as calcium lactate alone, mer- 
cury inunctions, potassium iodide, iron and tonics internally, 
and local x-ray treatments were used without results, before 
the thyroid extract was employed. 

Risley (1913-14) reported two young patients who pre- 
sented ocular conditions which were apparently associated with 
myxedema. In one case the cornea was vascular and showed a 
group of isolated gray spots, deeply situated, and in the other 
case there was a vascular keratitis and recurring superficial 
ulcers. Both improved greatly in general health and the local 
conditions showed rapid subsidence. 

Lisser (1916) cited the results of treatment of interstitial 
keratitis by Risley, who found thj'roid extract of value in the 
treatment of such cases. The thyroid was thought to be injured 
by the general infection, which in turn reduced the nutrition of 
the eye. 

Edmunds (1916) reported the appeai’ance of bilateral cata- 
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ract iu a dog two yeai's after total thyroidcctomj’. The dog had 
had cowvulsious, possibly tetauy, following operation. Edmunds 
cited the case of Westphal who, iu 1895, observed a female 
patient with total thyroidectomy. On the second day after 
operation tetauy developed. In 1900 the patient was again ad- 
mitted to the hospital in an apathetic state suffering from tetauy 
and "epileptic fits.” The symptoms Avcrc attributed to the re- 
moval of the parathyroid glands. Edmunds also cited the case 
of Schiller, where operation was performed iu 1890 at the age 
of 36 years for the removal of a large goiter of long standing. 
Two days after operation tetanic spasms developed, and a few 
days later albuminuria udthout casts, edema of the hands, and 
mental dullness were noted. Din-ing tl)c following year, si.v to 
eight mouths after operation, the tetany continued and cataract 
appeared in both eyes; the right eye was operated upon. The 
next summer, one year after operation, there was cachexia. The 
skin was dry, and the hair and nails fell out. A few months 
later the nephritis became acute and the jiatiejit died. 

Jeremy (1919) reported post-operative cataracts in a case 
of goiter iu a woman observed in 1914. Three or four months 
after operation vision began to fail. Both eyes showed opacities, 
the changes being more marked in one eye. The patient was 
stout and looked my.xedematous, and complained of weakness 
and frequent tetanic spasms of the legs. Thyroid c.xtract iu tab- 
let form relieved the symptoms of tetany, but the myxedema 
did not improve. The cataracts were attributed to a toxemia 
uncontrolled because of reduced thyroid and parathyroid secre- 
tion. 

Dunn (1919) again called attention to the importance of 
the hj-pothyroid state in bringing about pathological changes in 
the eye. No mention, however, is made of the relation between 
cataract and the thyroid gland. 

Szily (1921) pointed out the relation between tetanj' 
caused by the absence or dysfunction of the parathyroids and 
cataract. A number of authors of clinical and experimental re- 
ports are cited. Cataracts have been observed following thy- 
roidectomy even when the parathyroids were preserved. 

Kirkpatrick (1922) expressed the view that endocrine dis- 
turbances were responsible for primary cataract. The removal 
of the thyroid gland was not considered the sole cause of eata- 
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raet formation. Tlie possible removal or injury of the para- 
thyroid glands and the compensatory effort of other endocrine 
glands were considered of more importance in the etiology of 
cataract. 

Zentmayer (1922) brought forth evidence that extirpation 
of the thyroid gland sometimes resulted in infiltration and ulcer- 
ation of the cornea with partial blindness. Interstitial keratitis 
and bilatei'al cataract was also observed, hlany of the convulsive 
disorders (convulsions of children and eclampsia) were attrib- 
uted to parathj’roid defieiene 3 '^, and this deficiency was assumed 
to be an etiological factor in zonular cataract. 

Fuchs (1922) stated that zonular cataract was due to hypo- 
function of the parathyroid glands. The statistics of Hesse 
were cited, where symptoms of tetany were obseiwed in 81 per 
cent of all his eases of zonular cataract and in 41 eases of tetanj’- 
zonular cataract was noted four times. Extirpation of the para- 
thyroids in I’ats v'as followed bj^ opacification of the lenses. 
Tetany in the adult was sometimes associated with the develop- 
ment of soft cataract. The correlation between cataract and 
parathyroid hj^pofunction was not clear and there was not enough 
evidence to show Avhether there was a direct action of certain 
chemical substances on the lens or an indirect nutrition disturb- 
ance bj' the intermediarj'^ action of the altered ciliarj^ epithelium. 

Burden-Cooper (1922) reviewed the subject of etiology of 
cataract and brought out the importance of the regressive 
changes in the bodj’' as the basis for senile cataract. The asso- 
ciation of cataract with diabetes in j’-ounger individuals and the 
fi'equent occurrences of cataract with tetany was noted. 

Hahn (1922) cited tile ej^e conditions, such as falling of 
brows and lashes, eczematous lid inflammation, deep keratitis, 
certain tj^pes of cataract, uveitis, optic neuritis and retinitis 
pigmentosa, which are most Aften associated with hypothjwoid- 
ism in the literature. This author felt that the variability of 
reports from thjwoid administi'ation in such eases showed that 
more must be learned about the cause of these conditions before 
a rational treatment could be instituted. 

Schmitt (1922) pointed to endocrine disturbances as etio- 
logical factors in the production of uncomplicated cataract, but 
offered no specific data regarding treatment. 
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Van Zandt (1923), from his own experience, was relieved 
of a cataract of ten years’ duration following the use of glandu- 
lar therapy. Sever-al preparations were talccn by mouth, but 
the thyroid substance Avas probably the only poteiit one in the 
mixture. 

Aseber (1921) reported therapeutic results in the treatment 
of cataract in women with ovarian extract. The spontaneous 
improvement in eases of cortical cataract Avas pointed out as 
likely to A’itiate any but the mj?st carefully controlled studies. 

Hilroishi (1924) reported the results of extirpation of the 
parathyroid glands. This author fouAid oaac parathyroid in each 
lobe of the thjToid in the rat. After their removal a mild course 
indicated the presence of acce.';sorj' parathyroids. Ilalf of the 
animals survived operation. Histological examination, Avhen both 
parathyroids had been removed, shoAved that opacity of the lens 
occurred regularly; AA’hen one parathyroid Avas left opacity Avas 
found in onty one case (25%). As a rule, the lens turbidity 
appeared simultaneously in both eyes, betAveen the Tth and the 
35th day after operation. There e.xisted radial striae in the 
axial region, which spread tOAA'ard the periphery, but did not 
render the entire lens opaque. This arrest of the process the 
author attributed to a cessation of the injiAry and a beginning 
functioning of the accessorj’’ parath 3 'roids. Cataract formation 
was the most constant finding. 

Jackson (1924) urged caution in draAving conclusions from 
treatment because of the natural tendencies of senile cataracts. 
He stated that the course of development is usuallj’’ through 
many years, and that the process may become arrested or re- 
gression may take place, and the vision improve Avithout treat- 
ment. This author urged general hygienic care and used no 
specific medication. 

Tajdor (1924) emploj^ed Dor’s method of treatment for senile 
cataract, using an ointment of caleio-alkaline-iodid. which Avas 
less objectionable to use than an ejm lotion or bath. Satisfactory 
results were reported, in early cases, where the treatment was 
continued without interruption greater than two AA-eeks. 

Our first interest was aroused in the medical treatment of 
senile cataract in 1921, when we (Wm. J. K.) noted the disap- 
pearance of opacities in the lens after the use of thyroid extract 
in the treatment of mj’^xedema. 
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Upon being called to see a widow of 68 (Case 1) who, within 
a few days had been operated upon for senile cataract of the 
right eye, it w'as observed that there were many signs suggestive 
of a moderate myxedema. There urns intense suffering from the 
cold. Slie was constipated. The hair was thin and gray, and 
the e 3 T-brows were thin. The skin was dr}-- and inelastic, and 
the nails were longitudinaIh>- ridged and brittle. The subcu- 
taneous tissues of the arms proximal to the hands, and the legs 
proximal to the ankles, were rubbery and mj'xedematous. There 
were thick fat pads below the external malleoli and at the junc- 
tion of the cervical and thoracic spine. The face was somewhat 
puff 3 ^ The sj'stolie blood pressure was 180 mm. (mercury), and 
the diastolic pressure was 95 mm. (mercury). There were He- 
berden’s nodes on the fingers and there was limited extension 
and deformit}’^ of the left elbow. 

A competent ophthalmologist had described opacities in 
the left lens but did not feel that time for operation had ar- 
rived. The vision was definitelj’' reduced, however, and the 
patient had not been able to read. Because of the symptoms 
and signs suggestive of mj^xedema, desiccated thyroid (Armour) 
one grain (0.065 gm.) twice dailj'’, was started and the dosage 
was gradually increased until two grains (0.13 gm.) was being 
taken twice daih^ It was impossible, at the time, to cany out 
any metabolic tests. Within two months the patient stated that 
the vision in the left eye, which had been greatly impaired, had 
returned almost to normal. On examination it was found that 
the opacities of the left lens had disappeared. There was at 
first some loss of weight associated witii a diminution of the 
mj’'xedematous tissue, and the skin became softer. The thin 
graj^ hair was graduallj' replaced bj’- a veiy thick coat of dai’k 
hair and the eyebrows were restored to a more normal condi- 
tion. About six months after the desiccated thyroid was begun, 
pains developed in the clavicles and the scalp became tender. 
A blood Wassermann, now taken for the first time, was stronglj’’ 
positive. Eoentgenograms of the elbow, clavicles and skull 
showed luetic periostitis. The lesions disappeared under anti- 
luetic treatment. The vision in the left eye remained unchanged 
and the general health of the patient was better than for many 
years. The desiccated thjwoid was continued in small doses. 
There was no histoiy of kno^vn luetic infection although the 
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husband had died suddenlj- many years before, at about fifty 
years of age, presumably from an aneurism. 

In 1925, four yeai's after the desieeated thyroid ivas begun, 
the vision in the left eye vas practically normal and the lens 
showed onl^’' slight opacities at the peripher.v. Late in 1925 
death occurred from an intercurrent infection. At autops.v the 
clavicle showed the healed luetic lesion. No other evidence of 
lues was noted. The thyroid gland u'as small ond ‘practically 
replaced by fibrous tissue. 

Although in this case the cataracts were considered to be 
of the senile type, it is likely that lues was a factor in their pro- 
duction. The observations of the ehanges in the lens were inci- 
dental and incomplete for compai-ativc studies. The lighting up 
of the periosteal luetic lesions after the use of thyroid extract, 
was of interest. 

The veswlts with the ttvst ease appeared v\w\\swal, hwt we 
did not begin to make a more thorough study of senile cataracts 
and other e.ve conditions until another similar experience oc- 
curred. In 1923, the second patient (Case 2), female, age 60, 
came for examination, complaining of failing vision for eight 
years. An examination, by a competent ophthalmologist, re- 
vealed bilateral cataracts and corneal scarring. During the last 
two years the vision had failed rapidly and she had to give up 
work because of inability to get about alone. Onlj’- the largest 
newspaper type could be read. She could read better in a dim 
light. The physical examination showed a dry skin; the hair 
was graj', thin and dry, and the eyebrows thin on the outer 
half; cilia absent; nails thin, brittle, with longitudinal ridges. 
The axillary and pubic hair were very thin. Fat pads were 
marked at the junction of the cervical and thoracic spine and 
below the external malleoli. The subcutaneous tissues were of 
the myxedematous type. The blood counts, urine and stool were 
normal. A blood "Wassermann was negative. The basal meta- 
bolic rate was not observed. 

The treatment instituted was Armour’s desiccated thyroid, 
one grain (0.065 gm.) a day for the fir.st week; three grains 
(0.195 gm.) a day during the second week, and four grains 
(0.26 gm.) a day during the third and fourth weeks. On four 
grains a day there was slight evidence of toxicity. Later the 
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dosage was increased to six grains (0.4 gm.) a day without toxic 
symptoms. 

There Avas definite improvement in vision Avithin three 
months. Medium sized neAvspaper type could be read. There 
Avas less difficulty in getting about the street, and Avork had been 
resumed. Within four months the vision in one eye Avas said, 
by the patient, to be almost normal and the other eye had shoAvn 
further improvement. The corneal sears were less marked. No 
accurate observations Avere made of the opacities at this time. 
The hair Avas getting darker and thicker and the eyebroAVs Avere 
returning to the normal condition. The cilia Avere practically 
normal. There had been at first a loss of Aveight but during’ 
the four months the loss had been regained. The subcutaneous 
tissues appeared more normal. There had been transient pains 
in the eyes during treatment. 

One year after treatment was begun, the patient reported 
for examination upon request. She had not reported because 
she felt so Avell and had been Avorking regularly. The vision 
had remained about the same as at the last examination. There 
Avas further improvement in the general condition. The desic- 
cated thyroid had been continued with four grains (0.26 gm.) 
a day Avithout toxic symptoms. An examination by a competent 
ophthalmologist shoAved opacities in the lens and some scarring 
of the cornea of both eyes. Exact figures for visual acuity be- 
fore and after treatment Avere not obtainable, although there can 
be no doubt that there Avas impi’ovement in the vision. It Avas 
also difficult to state AAdiether the improved vision came from 
the clearing of the corneal scars or from the reduction of the 
opacities in the lens. 

These isolated observations caused some inquiry into the 
litex’ature. We found evidence, as stated aboA^e, of a possible 
relationship to disturbances of the parathyroid or thyroid 
glands. Also there was the frequent reference to the beneficial 
results from the use of iodine and its compounds. Whether the 
action of iodine compounds and desiccated thyroid is the same, 
is, of course, open to speculation. 

We decided to combine the facilities of the Out-Patient De- 
partments of Medicine and Ophthalmology in studying a group 
of cases of senile cataract. In most cases a careful histoiy and 
physical examination Avere obtained. Routine urine examina- 
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tions, blood counts, blood AYasserinann tests, chemical tests oi! 
the blood for non-protein and urea nitrogen, uric acid and 
creatinine and the basal metabolic rate were obtained. Later 
the blood ehemistry studies and basal metabolic rates were not 
made as all were found to be within normal limits. The blood 
Wassermann tests were all negative. The physical examination 
in practically all cases showed the changes, with some varia- 
tions. as described above. 

The visual acuity tests were made under the ordinary light- 
ing conditions of office and clinic and were subject to slight 
variations. The charts were always ilhuninatcd by the same de- 
gree of artificial light but the patients were in ordinarj’^ day- 
light. The observations were made at about the same time of 
day. The readings were taken under tlic most favorable condi- 
tions as to correction with glasses; that is, they were taken with 
their correction if the cataracts were not so advanced as to make 
all lenses xiseless. 

No ease was considered improved unless the patient could 
read a smaller line on the chart, although it is possible that this 
is within the limit of error. 

Treatment was carried on by the use of Armour’s desiccated 
thyroid alone, unless there were contraindications for the use 
of thyroid medication. The dosage was begun with one or two 
grains a day and gradually increased until toxic symptoms were 
produced in a few cases. Some patients required six to eight 
grains a day before showing toxic symptoms. In some in- 
stances toxic symptoms were produced without causing any 
changes in vision. Improvement in general health was noted 
in manj' cases in which the vision was not improved as v’cll as 
in those cases in which vision was definitely improved. 

There were many problems connected with the treatment 
of patients with cataract in the clinic, hlost of them were be- 
low par mentally and co-operation could not be assured. Some 
patients came from a distance and it was not deemed wise to 
allow them to eontinue thyroid medication without proper super- 
vision. A number of patients had incomplete records because 
of failure to return for observation. In these instances it is not 
known whether they were improved and for this reason failed 
to report, or whether they had become worse, as they could not 
be located. Other cases were excluded from the studj^ because 
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of incomplete examinations of tlie eye. A third of our cases, 
covered by this report, were examined in the private office of 
Dr. W. S. Franklin, who has kindly consented to our use of his 
data. In some of these cases complete genei-al histories and 

TABLE I 


Name 

Age 

Sox 

Vision at Beginning 

Vision Now 

No. 

of 

Mo. 

Dosage 

Grains 


V. R. E. 

V. L. E. 


mem 


C. T. 

57 

F 

20/40 

20/70 

20/70 

20/70 

26 

2-3 

W 

E, S. 68991 

74 

F 

Lt. percept. 

20/40 

Lt. percept. 

20/50 

6 

2-3 

W 

E. So. 107905 

74 

M 

Fingers 

5 ft. 

20/100 

Movement 

hand 

20/100 

Operated 

6 

1 

w 

F.Mc. 109824 

m 


20/50 

20/200 

20/40 

Lt. percept. 

9 

3 

w 

O. D. 

57 

M 

Fingers 

8 ft. 

FitiRors 

4 ft. 

Lt. percept. Lt. percept. 

3 

6 

w 

St. 

34 

M 

20/50 

Fingers 

10 ft. 

Operated 

6 

3-6 

w 

Ch. 

m 

P 

20/40 

20/40 

20/70 

20/70 

23 

3 

w 

L. 

58 

F 

20/200 

20/70 

Operated 

6 

3 

w 

F. P. 

69 

F i 

1 

Lt. percept. 

20/30-2 

Lt. percept. 

20/30 

17 

2-3 

s 

S. Me. 100418 

61 

F 

20/70 

Lt, percept. 

20/70 

Lt. percept. 

8 

3-4 

s 

M. De. 68152: 

54 

F 

20/70 

20/70 

20/70 

20/70 

7 

3 

s 

8. 101629 

60 

F 

20/20 

20/30 

20/20 

20/30 

13 

1-4 

s 

J. G. 83079 

75 

M 

Fingers 

5 ft. 

Fingers 

5 ft. 

Fingers 

5 ft. 

Fingers 

10 ft. 

30 

1-3 

s 

M.St. 110029 

m 

P 

20/20 

20/40 

20/20 

20/40 

28 

IS 

s 

P. K. 125839 


F 

20/70 

20/50 

20/70 

20/50 

7 

1 

s 

M. P. 85419 

1 65 

P 

20/30 

20/20 

20/30 

20/20 

13 

1-3 

s 

Fr. 

58 

F 

20/30 

20/40 

20/30 

20/40 

9 

3 

s 

P. 

57 

M 

20/40 

20/40 

20/40 

20/40 

3 

3-5 

s 

H. T. 106929 

65 

F 

20/40 

20/200 

20/30 

20/70 

3 

2-3 

I 

F. G. 107843 

66 

F 

Lt, percept. 

20/70 

Lt. percept. 

20/50 

10 

3 

I 

M. S. 59762 

57 

F 

20/40-2 

20/40-2 

20/30 

20/30 

23 

3 

I 

J. P. 

38 

M 

20/40 

20/20 

20/20 

20/20 

33 

1-6 

I 

C.B. 

82 

M 

20/70 

Lt. percept. 

20/40 

Lt. percept. 

11 

1-3 

I 

W. L. 

77 

M 

Fingers 

5 ft. 

20/70 

20/200 


6 

1-4 

I 

C. M. 

74 

M 

20/200 

20/40 

20/70 


1 

1-2 

I 

W. 

55 

P 

20/20 

20/200 

20/20 

20/100 

s 

mm 

I 

C. 

66 

■ F 

20/100 

Amaurosis 

20/70 

Amnnrosis 

5 

mm 

r 

F. 

67 

M 

20/30 

20/40 

20/20 

20/20 

23 

2 

I 


Worse (W)— 28.8%; Same (S)— 35.6%; Improved (1)— 35.6%. 
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physical examinations were not obtained, because of the reluc- 
tance of these patients to undergo such examinations. The con- 
dition of the circulatory system and the thyroid gland u’as, how- 
ever, noted in these few instances. 

Our small series of, twenty-eight cases does not lend itself 
to a statistical study cither as to type of cataract or as to the 
stage of the process. Table 1 shows the age, sex, eompai’ative 
tests of visual acuity before and after treatment, the duration 
of treatment, and dosage of desiccated thyroid. 

Ill the twenty-eight cases, ten, or 35.6 per cent, showed im- 
provement; ten, or 35.6 per cent, were unchanged, and eight, 
or 2S.8 per cent, became worse under treatment. 

Two cases are worthy of special inentioii. One of these, not 
included in our table, was in a male of 47 year’s, seen first in 
November, 1923 ; he had had a bilateral cataract, with impaired 
vision in the left eye for five years and in the right eye for two 
years. At the time of examination the vision in the right eya 
was limited to light perception and the capsule of the lens had 
been needled twice during March, 1923, seven months before. 
There was incipient cataract in the left eye with 0.1 of normal 
vision. Glasses did not improve cither eye. Examination I’e- 
vealed the lenticular material hanging in thick, white clouds in 
the eye upon which the needling had been done. The general 
and laboratory examinations were negative except for a trace 
of sugar in the urine, but the fasting blood sugar was onlj^ 
0.082 per cent. Desiccated thyroid one grain (0.065 gm.) was 
begun three times a day. The patient did not return for six 
weeks and when he noted improvement the dose had been 
doubled. The clouds of lenticular material were practically 
entirety absorbed except for a few fibrous looking strands which 
projected from the periphery into the center where the lens 
had been. Two months later it was even clearer, and it was 
found that vdth a cataract glass he- was able to read the 0.7 line 
with ease, and M’ith a reading coi'reetion was able to read ordi- 
nary print. This striking result was attributed to the thyroid 
gland treatment, although the result may have been a coincident. 

The other ease of special interest was that of a widow, age 
60, who was first seen in October, 1923, because of failing vision 
in the left eye. The vision was 0.5 in this eye and early opacities 
in the lens were noted. The general examination revealed the 
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signs frequently associated with old age. The heart was en- 
larged and there w^ere presj^stolie and systolic murmurs at the ’ 
apex, indicating mitral stenosis and insufficiency. The mitral 
valve lesion was probably based on attacks of chorea in child- 
hood. No enlargement of the thyroid wms observed. On thyroid 
medication, 1 grain (0.065 gm.) three times a day for two weeks 
and four times a day for the next two weeks, the opacities in 
the left lens entirely disappeared. The medication was con- 
tinued for a fourth week, when an attaek of auricular fibrillation 
developed. The medication was stopped. Five months later 
there was a definite enlargement of the thyroid gland wfith nodu- 
lar areas and toxic symptoms w'ere noted. At operation adeno- 
mata were removed. Since operation there has been no return 
of toxic symptoms. The attacks of auricular fibrillation have 
ceased. The opacities were not found at the time of the last 
examination. 

In this ease it is difficult to state which of the conditions 
was responsible for the auricular fibrillation. There was no 
doubt of the presence of mitral valve disease with moderate 
stenosis. In such cases auricular fibrillation is relatively com- 
mon. The toxic adenomatous goiter, which was not noted at 
the first examination, rapidly increased in size or w'as made 
obvious by the loss of subcutaneous tissue about the neck, could 
easily have been the exciting cause for the attacks. The basal 
metabolic rate was normal before beginning treatment. Either 
of the above conditions should make one cautious in the thera- 
peutic use of thyroid gland products. 

MSCUSSION 

In presenting this small series of cases, we are convinced 
that the thyroid gland preparation used improved the general 
health of the patient in most instances. Whether the improve- 
ment noted in vision, and the disappearance of the opacities is 
the result of the specific action of the thyroid substance ad- 
ministered or merely the resnlt of improvement of the general 
condition, indirectly influencing the eye, we are unable to state. 
We feel that senile cataracts represent the local changes in the 
lens of individuals wffio are the subjects of general degenerative 
disturbances. This is strongly suggested by their appearance 
late in life, their bilateral occurrence and the tendency to vary 
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M-itli the general health of the patient. AVhile opaeities may re- 
main stationary for years, or may even clear up without treat- 
ment, thereby making it difficult to prove the value of any thera- 
peutic procedure, we feel that these very facts should encour- 
age iis to renew our efforts along more general lines of investi- 
gation. Such studies must be made on a large series of cases, 
with ample untreated control and the types of cataracts must be 
clearly differentiated. 

Prom our studios, we are unable to state that any particu- 
lar tj'pe of cataract responded better to treatment than another. 
■SVe were dealing, for the most part, with advanced cases, in 
which we could not expect much improvement. The incipient 
cases offer better hope of cure. The responsibility for initiating 
future investigations rests with the ophthalmologists, who may 
discover peripheral changes in the lens before there is any defi- 
nite reduction in the visual acuity. These changes in the lens 
are noted when refraction is done. A warning, liowever, should 
be sounded for the ophthalmologist who may enthusiastically 
begin the administration of thyroid substance or other drugs 
without having full knowledge of the general condition of the 
patient. Here is an opportunity for close co-operation between 
the ophthalmologist, who may see the patient first, and the in- 
ternist who is better able to decide wlien general treatment 
should be instituted and to follow the patient through the period 
of administration. 

The use of iodine or its compounds in the past, both locally 
and generally, has been shown to be of value in the treatment 
of senile cataract. The action of the iodine is not as yet clearly 
understood. It is supposed to have an action in removing fibrous 
tissue generally. The action may be through an activation of 
the thyroid gland and the action of the iodides and thyroid 
substance may be the same. The general circulation may be im- 
proved by these substances and in this way the local circulation 
and, nourishment of the eye may be stimulated. Such thera- 
peutic agents as radium, x-ray, mercury cyanide and others may 
also increase the local circulation and metabolism of the eye to 
bring about improvement. 

We feel that one may expect better results in early senile 
cataract if the iodides are used locallj’- in the eye and thyroid 
substances or the iodides are given internally. Further studies 
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are needed on the metabolism of sodium, potassium, magnesium 
and calcium in relation to the changes in the lens in senile cata- 
ract. The work of Burge (1918), who showed that in the eat- 
aractous lens the potash is reduced to 9.8 per cent from the 
normal of 38 per cent, and the calcium is increased from a neg- 
ligible quantity of 0.08 per cent to 15 per cent, is of interest. 
The increase of magnesium Avas found to be less marked, but 
definite. 

When the metabolism of cholestrol is better understood we 
may find a relationship between it and the formation of cataract 
in the senile as Avell as in the diabetic patient. 

The frequent occurrence of tetany, with disturbed calcium 
balance, parathyroid or thyroid disease and cataract foi*mation, 
indicates a definite relationship. The endocrinologist should co- 
operate in this field of investigation. 

There is no great danger in the administration of thyroid 
substance, if the patients are carefully studied before treatment 
and watched for toxic symptoms. Improvement was noted in 
most of the eases benefited before any toxic symptoms appeared. 
The basal metabolic rate was within normal limits in practically 
every case, and in a few Avas toward the loAver limit of normal. 
We do not feel that a normal metabolic rate contraindicates the 
use of thyroid medication, if it is carefully supervised. We 
have been using small doses of thyroid substance, for many years, 
as a general tonic, and have been pleased Avith its beneficial 
effects. In this aa^c haA’-e felt that the action of the drug Avas 
probably similar to that obtained with small doses of the iodides. 

We have employed thyi'oxin in a fcAv eases of advanced 
senile cataract, but the results have not, thus far, been striking. 
Parathyroid hormone is being tried, under the direction of Dr. 
H. Lisser, and may be the subject of separate report. 

Other eye conditions have been treated with thyroid sub- 
stance. In some eases of corneal ulcer, intraetible to ordinary 
methods of treatment, the impi’ovement has been prompt and 
striking. In glaucoma Ave have not had the opportunity to study 
the cases long enough to determine the possibility of improve- 
ment. 

We Avish to think Dr. W. S. Franklin, Clinical Professor of 
Ophthalmology, for his co-operation and suggestions. 
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THYEOID AND HYPOPHYSIS 


THE EPEECT OP THYHOID EEPICIENCy 

On Chart lA the growth of the hypophysis in the male rats 
is compared with that of the body in weight after thyroid re- 
moval at the stated ages. It is evident that the reaction of the 
gland to thjToid deficiency is quite different from that of the 
body as a Avhole. An acceleration instead of a retardation of 
growth has been induced. No evidence of a pubertal influence is 
noted. 

Prom Table 1 it is seen that the weight of the hypophysis 
of the male tests is greater than that of their controls. This is 
evidence of an absolute hypertrophy. 

On Chart IB the growth of the hypophysis in the female 
rats is compared with that of the body in weight after thyroid 
removal at the stated ages. It is evident that the organ is not 
retarded to anywhere nearly the same degree as is the body as 
a whole. Acceleration of growth follows thyroid removal at 
65 days of age. This is indication that puberty is a factor in 
determining the reaction in the female. Although there is a 
hint that the period of pubertal adjustment determines a ten- 
dency to parallelism of the hypophysis with tlie body weight in 
the direction of change in degree with the change in age at 
time of thyroid removal, yet here as in the male the general 
picture indicates that the response of the gland is distinct in 
type as well as in degree from that of the body. 

Prom Table 1 it is seen that absolute hypophyseal hj’per- 
trophy only occurs in the female Avhen the thyroid is removed 
at 65 days of age. 

The data justify the conclusion that the groivtli of the 
hypoph 5 ’'sis is specifically influenced bj^ thyroid deficiency. 

Prom this the natural deduction would be that there is a 
specific thyroid-hypophysis incretory relationship. There are 
certain facts which seem inconsistent with this deduction. 

A biometrical analysis of the weight interrelations of the 
glands of internal secretion has been made by the method of 
partial correlation (5) from the values fui-nished by the organ 
weights of 121 of the male and 121 of the female rats which 
sei'ved as controls in the thyroid studies. This use of the same 
material for the two types of investigation enhances the validity 
of the interpretations. 



TABL]p I 

The Observed Mean Weight of the Hypophysis (in grams) of the Several Groups of Rats 

“Beginning" values for “Control" and “Test" groups computed according to method referred to In the text. 


HAIMMETT 


147 


Q 

ca 

N 

& 

*a 

o 

10 

0} 

V 

H 


0.(K)61±0.0001 

d 

•H 

CO 

to 

s 

o 

0 0063±0 0001 

d 

•H 

o 

o 

8 

O 

04 

d 

•H 

b. 

U3 

8 

o 

M 

d 

+1 

CO 

to 

8 

d 


0 0082± 0.0003 

0.0092 * 0.0003 

0.0084 ± 0.0003 

0.0091±0.0005 

0.0077* 0.0004 

0.0083 * 0.0003 

s 

















o 











CO 


CO 

CO 


- 

H 

O 




S 

o 


o 

8 

1 

o 

8 

8 

o 


I 

o 

8 

I 

8 

O 

i 

000 


< 



o 

o 

O 

o 

o 

d 


o 

o 

o 

o 

d 

O 





-H 

■» 

•H 

•H 

-H 

-H 


-H 

-H 

•H 

•H 

■H 

+! 

o 


o 


•H 

00 

a 


00 

PI 


o 

o 

o 

g 

lO 

s 

a 

>* 




8 

i 

8 

i 

8 

8 


o 

o 

o 

© 

o 

o 

o 





O 

o 

O 

o 

o 

o 


o 

o 

o 

o 

o 

o 


















PS 





rt 

pH 


b. 

b» 


o 

CO 

© 

o 


© 

Ph 

fcc 

Tes 


O 

o 

o 

o 

o 

o 

8 

o 

o 

o 

o 


8 

b 

o 

i 

© 

o 

8 

o 

o 


c 



o 

o 

o 

O 

o 

o 


o 

o 

o 

o 

o 

d 


g 








« 









« 



Ca 


CO 

r* 


1-0 


04 

04 

r 

lO 

lO 




o 


o 

o 

o 

d 

d 

o 


8 

b 

b 

b 

s 

o 



O 


o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

d 







o 


CO 



PI 

CO 

1.0 


LO 

CO 





o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

g 





o 

o 

o 

d 

o 

o 


8 

b 

8 

b 

b 

© 





o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 



e 


•H 

•H 

•H 

+1 

-H 

-H 


•H 

-H 

-H 

■H 

-H 

-H 





00 



o 

o 

Cl 

03 

o 

o 

PI 

04 


r* 


«c 


s 

o 

o 

d 

o 

o 

o 

§ 

o 

o 

o 

o 


o 

o 

I 

O 

© 

o 

o 

o 


ns 


<; 

o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 


o 

iO 
















Q 






















n 

CO 

n 

CO 










a 



o 



o 




o 

o 

b 

o 

o 

o 

S 

o 

W 

"o 


o 

o 

s 

o 

o 

o 

d 

c 

o 

o 

o 

o 


o 

o 

d 

o 

d 

o 

d 

o 

§ 

o 

© 

d 

H 


c 


-H 

•s 

•H 

-H 

+1 

+i 


-H 

■H 

+1 

■H 

■H 

•f! 

U 


O 


00 

S 

00 


n 



o 

d 

d 

© 

d 

s 

Q 




o 

o 

8 

o 

6 

o 


o 

© 

O 

d 

© 

o 

o 




o 

o 

o 

o 

o 

d 


d 

o 

o 

© 

d 

d 

PS 






















eM 

CO 

CO 

CO 

CO 


© 






pH 


"S 





"T 




g 

04 

CO 


lO 

b. 

<: 


o 



s 

o 

o 

o 

© 

o 


o 

d 

d 

© 

© 

o 

PS 




O 

o 

o 

o 

o 

d 


o 

d 

o 

© 

d 

d 






















00 

M 

CO 

CO 

b- 

CO 




CO 











© 

o 




04 

CO 

1-0 

lO 

b- 





o 

O 

o 

o 

o 

O 


o 

d 

d 

o 

o 

© 


'*5 

o 


o 

O 

o 

o 

o 

d 


o 

o 

o 

© 

d 

d 





























































C4 












o 



o 


o 


o 

o 

o 

© 

o 

o 


< 

s 


o 

o 

o 

o 

o 

o 


o 

d 

© 

o 

d 

o 





o 

o 

o 

o 

o 

d 


d 

o 

o 

o 

o 

© 



o 


-H 

-H 

•H 

•H 

-H 

-H 


•H 

-H 

■H 

-H 

-H 

•H 






CO 


1.0 

© 

© 












g 



o 

o 



04 

04 


1-0 

lO 

N. 





o 

o 

o 

o 

o 

o 


o 

d 

d 

d 

d 

O 



m 

■ 

d 

o 

o 

o 

o 

d 

■ 

o 

o 

o 

o 

o 

d 


fO 

o 

1 

1 


o 

o 

to 

1-0 

o 

I 


















P4 

CO 

lO 

© 






































< 
















































































































































148 


THYROID AND. HYPOPHYSIS 


TABLE II 

The Absolute and the Relative Percentage Rate of Growth of 
THE Hypophysis of the Several Groups 

THYRO-PARATHYROIDECTOMIZED GROUPS 

parathyroidectomized groups 


■ 

MALE 

FEMALE 

■ 

Thyxo-parathyroidcctomized Groups 

Age 

Series 

Control~% 

Test-% 

T/C 

Control-% 

Te3t-% 

T/C 

MHIPII 

23 

366.3 

466.5 

127.3 

473.7 

457.9 

96.7 

77.3 

30 

272.7 

322.7 

118.3 

367.5 

380.4 

103.5 

74.2 

50 

145.5 

193.9 

133.3 

181.6 

142.1 

78.3 

80.1 

65 

86.1 

109.3 

127.0 

92.2 

128.6 

139.5 

93.4 

75 

78.7 

100.0 

127.0 

87.3 

85.5 

97.9 

90.1 

100 

24.1 

41.4 

171.4 

48.6 

30.0 

61.8 

49.6 


Parathyroidectomized Groups 

23 

368.2 

281.0 

76.3 

440.0 

310.0 

70.5 

83.7 

30 

282.6 

187.0 

66.2 

368.1 

298.3 

81.0 

76.8 

60 

139.4 

90.9 

65.2 

160.0 

115.4 

72.1 

87.1 

65 

97.7 

50.0 

51.2 

96.1 

82.0 

85.3 

101.7 

75 

62.5 

21.3 

34.0 

75.9 

42.6 

56.1 

82,3 

100 

24.1 

10.5 

43.6 

48.6 

20.3 

41.8 

49.6 


* C.M,. control male; C.F., control female. 


A study of the distribution of the thyroid weight values 
showed that these were divisible into two groups (6), a group 
of normal (or usual range) and a group of heavy thyroids. On 
the basis of the analysis of the correlation between the first 
group and their respective body weights and the second group 
and their respective body weights, the conclusion was drawn 
that the first group represented thyroids of normal (or usual) 
range of activity, and the second represented thyroids of en- 
hanced activity. The biometrical analysis of the weight inter- 
relations of the incretory organs was therefore similarly classi- 
fied. 

It was found that within the usual range of thyroid size 
there is no valid degree of weight association between hypo- 
physis and thyroid in the adult rat (150 da 3 '^s of age) when 
the general factors for organ size carried b^”- the bodj’’ weight 
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and the assumed influences for organ size exerted by the other 
incretory organs are held constant by appropriate statistical 
treatment. The flfth order correlation coefficient in the male is 
0.042, and in the female 0.127. 

Although there is a valid positive association between the 
two glands when the general factors of influence are in force, 
this is largely due to the hodj’’ size factor, since when this is 
held constant by the method of partial correlation the zero or- 
der coefficients of 0.371±0.062 for the male and 0.299±0.067 
for the female drop to 0.112 and 0.129, respectively. Consistent 
with this dependency of the thyroid-hypophysis association on 
the body size, is the fact that the correlation between hypo- 
physis and body weight is high and positive, being 0.701 ±0.031 
in the male and 0.515±0.045 in the female. 

These results are apparently at variance with the idea of 
a speciflc incretory relation between thyroid and hypophysis, 
since they show definitely that within the normal (usual) range 
of thjwoid size and presumably activitj’’ the shifts therein are 
not productive of shifts in weight of the hypophj-sis, which are 
independent of shifts in body weight. That is to say the shift 
in hj-pophysis weight which occurs with shift in thyroid weight 
(activity) is not due in this group to a specific relation between 
thyroid and hypophj’sis, but is due to the relation of the hypo- 
physis to the effectiveness of the general body factors as related 
to thyroid activity (weight). 

Now, not only does complete thji’oid deficiencj' bring out 
a speeificitj’’ of reaction on the part of the hjT^ophysis, which 
is not exhibited under usual conditions, but a like phenomenon 
is exhibited when thyroid activity is above the usual. 

While the literature, summarized by Cameron and Car- 
michael (7), gives evidence of pituitary hypertrophy on thy- 
roid feeding, more definite information in this direction is had 
from the pertinent weight correlation coefficients derived from 
the heavier than usual thjwoid weights of mj^ control rats. 
These show that there is a high degree of positive correlation 
between the heavier or more active than normal thyroid and the 
hjT)ophysis which is independent of the general factors for size 
carried by the body weight. The first order coefficient obtained 
when body weight is held constant is 0.452 in the male, and 0.653 
in the female, as against the zero order values of 0.117±0.112 




Chart 1. The growth of the hypophysis compared with that of the body In 
weight. A — Thyro-parathyroidectomized males. B — Thyro-parathyroldectomized 
females. C — Parathyroidectomlzed males. D — Parathyroidectomized females. 
Order of sequence given by the superscript. 
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aud 0.399±0.092 for the two sexes, respectively. Further 
stabilization for the influences assumed to he exerted hy the 
other incretory organs does not alter signiflcantty the first order 
values. 

The conclusion is that there is a specific -weight association 
between the hypophysis and the mildly overweight thyroid. 
The natural deduction from this would also he that there is a 
specific incretory relation between hypophysis and overweight 
thyroid. 

Indirect evidence in support of the general conclusion is 
had from the fact that the growth response of the hypophysis 
to the condition of essential undernutrition induced by para- 
thyroid remoA’al (4) is the same in type as that of the body as 
a whole (Chart 1C and D), and similar to that reported in 
conditions of undernutritiou produced by dietaiy deficiency 
(8) (namely a retardation of growth), whereas its response 
when the same fundamental state of undernutrition is produced 
hy thyroid deficiency is an hypertrophy or virtual independence 
of the general body response. This indicates the presence in 
this case of a dominating factor which is not present in the 
others, the nature of -which can he no other than a specific thy- 
roid-hypophysis incretory relationship. 

From these data it is evident that the size of the hypo- 
physis is related to thyroid activitj’- only when this passes the 
limits assumed to be normal in either direction. The lack of 
weight correlation within the usual range of thyroid size leads 
to the inference that there is no incretory interrelationship 
under these conditions. The objection might be raised that ex- 
pression of weight association between the two glands is pre- 
vented by an arithmetical balancing of the results (tendency 
to hjTJophyseal enlargement) of the extremes of thyroid ac- 
tivity, were it not for the fact that a positive weight association 
exists which is dependent on body size. Such being the case 
it is probable that the lack of specific weight correlation within 
the usual range of th 3 'roid size and activitj’- is due to the fact 
that the hj’pophysis, like the other organs, is dependent on the 
effectiveness of the total growth of the body, in which the thy- 
roid plays no specific role aside from its part in the regulation 
of the metabolic level (4). Under normal conditions it might 
well be that no expression would be given of any specific hypo- 
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pliysis-thyroid incretory relation in so far as size association is 
concerned. Indeed it may be that no incretory relation is in 
force under usual conditions, and that this only comes into play 
in conditions of organic imbalance when thyroid activity passes 
the normal limits in either direction. In other Avords, it is prob- 
able that the specific dependency of the hypophysis is potential 
or dominant under usual conditions of thyroid activity, and 
only comes into action to be expressed as an enlargement and 
possibly an enhancement in function Avhen thyroid activity ex- 
ceeds the usual limits. 

The actual functional significance of the specific incretory 
association between thyroid and hypophysis is iinknown. Since 
conjectural interpretation is at all times permissible, I will 
outline what to my mind appears to be the most probable basis 
of the relationship from the data at hand. This is done with 
the decided understanding that the matter at the present time 
is solely in the speculative stage, that the opinions expressed are 
purely tentative, and that their sole utility is to serve as a 
foxindation for further work leading to ultimate clarification. 

The studies of Kojima (9), Smith and Smith (10), Loeb 
and Kaplan (11), Flower and Evans (12) and others shoAV 
pretty definitely that the anterior lobe of the hypophysis is the 
part of the organ which is concerned in the thyroid-hypophysis 
incretory association. The cumulative experience of many in- 
vestigators has established the fact that a function of the an- 
terior lobe of the hypophysis is concerned in growth. ' This 
work beginning with Cushing (13) and continuing AAuth Robert- 
son (14) doAvn to the recent startling results of Evans (15) and 
his collaborators is too well knoAvn to need extensive citation. 

The problem is thus narroxved doAvn to a consideration of 
the respective roles of the thyroid and the anterior lobe of the 
hypophysis in growth. The reader Avill note that I write of 
the “respective” and not of the “replacement” roles of the two 
organs in this phase of physiological activity. This is because 
the work of Smith and Cheney (16) and others as discussed in 
earlier papers (1) (2) has effectually disposed of the idea that 
the hj’^pophysis functions vicariously for the thyroid Avhen this 
is lacking. The fact that there is no correlation between groAvth 
retardation in body Aveight and groAvth reaction of the hypo- 
physis to thyroid removal at the different ages (shoAvn in Chart 
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1 A and B) is consistent witli the idea of the inadequacy of the 
once-held opinion. 

In the paper which dealt with the interpretation of the 
role of the thyroid in growth (4) it was pointed out that there 
are two types of grondh : e. g., growth by increase in cell mass 
and growth by increase in cell number. It was also pointed 
out that since growth is a process of energy utilization, it is 
capable of being expressed in terms of intensity and capacity 
factore. The analysis of the data led to the eonclusion that the 
role of the tliju-oid in growth is that of a determinant of the 
capacity factor, that the intensity factor is largely regulated 
by catalysts other than those produced by the thyroid, and that 
the thyroid is more largely conccimed in groudh by increase in 
cell mass than in growth bj' increase in cell number. A com- 
parison of body growth in weight and length (17) and the 
study of the gro-wtli of the reproductive system of the same 
tliyroidless (18) animals substantiate the interpretation. 

Now it is obvious that while it is convenient and even neces- 
sary for purposes of analysis to subdivide the phenomenon of 
growth into its various aspects, all the several phases are inter- 
dependent and no strict, mathematical delimitation is possible. 
It is only the question of more and less, not of how much, that 
can be answered at the present time. ' 

It can be assumed that the hypophysis is concerned cither 
in growth by increase in cell number or in the intensity factor 
of growth or in both. 

Supporting the first conception is the skeletal overgrowth 
of acromegaly, a condition associated with hyperfunction of 
the anterior lobe of the hypophysis. Consi.steut M'ith the second 
is the adiposity of hypofunction of this part of the gland in 
man. For a diminution in the intensity factor of growth, with 
thyroid function persisting, might well result in a relative in- 
crease in the capacity factor which would be expressed in a 
relatively greater than normal growth by increase in cell mass. 

The results of the administration of anterior lobe extract 
to tliyroidless rats by Flower and Evans (12) led them to im- 
ph’' that thyroid deficiency conditions an underfunctioning of 
the hypophysis. This conclusion, I believe, will eventually be 
modified. 
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Chart lA and B shows that the hypophysis of the thyroid- 
less rats of both sexes is larger per nnit body weight than that 
of the controls. In all groups of males the organ is even abso- 
lutely heavier in the tests than in the controls, notwithstand- 
ing the lesser body weight, and in 66 per cent of the groups of 
females it is either the same or heavier in the tests than in the 
controls. 

It may well be that the absolute functional capacity of the 
hypophj’-sis in the 30 and lOO-daj^-old series of the females is 
less than normal, indeed it may be that the hypertrophied or- 
gan is less functionally active per unit body weight. All ex- 
perience with physiological and nou-pathological enlarged or- 
gans speaks against such a view. Yet reasoning by analogy is 
no proof, nor can proof be given at the present time by meas- 
^ urement of output. Therefore if Flower and Evans choose to 
stand by their guns it will be difficult to. dislodge them on a 
basis of direct observation. It is possible, however, to bring 
forward an alternative hj’-pothesis which is consistent with tlie 
valid observational data at hand. But before going on to this 
let us see whether or not my results are consistent with the 
assumption that the hypophysis is concerned in growth by in- 
crease in cell number and in the intensity factor of bodily in- 
crements. 

As the animal grows older, growth bj* increase in cell num- 
ber is a .decreasing proportion of total growth, and growth by 
increase in cell size (mass) is an increasing proportion. Hence 
on the assumption that the hypophysis is directly concerned in 
the former the part played by the organ in growth decreases 
■with age by virtue of the natural limitations of the organism, 
while that of the thyroid increases by virtue of its being a large 
determinant in growth by increase in cell size. Therefore thy- 
roid removal at progressive stages of development would de- 
prive the organism of a stimulus of relativelj’" increasing impor- 
tance for gro■\^dh, while at the same time the capacity for re- 
sponse of the body to the hypophyseal stimulus is decreasing. 
The result would naturally be an increase in growth retardation 
with increase in age at time of thyroid removal. If on the 
other hand thyroid deficiency conditions an underfunctioning 
of the hypophysis with respect to growth, it would be expected 
that the effect of this on growth would be most marked at the 
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age of maximum iiiteusitjj or in tlie younger animals, with a 
conseciueut greater or equal retardation in the younger than 
in the older age series. If this does not happen it would be 
expected that the effect of the hypophyseal stimulus to growth 
by increase in cell number would be greatest at the earlier ages, 
and that this would be expressed by a lesser retardation in the 
rats thyroidectomized at the younger than at the older ages, 
when the ability to respond to the stimulus is reduced. Since 
tliis is what occurs, observation is consistent Anth assumption. 
Such consistency, however, is not proof. 

The assumption that the intensity factor of grovdh is 
largely determined by the hj-pophysis in the thyroidless rats is 
supported by the growth capacity curves for body weight of 
these animals (4). It was pointed out in their analj’^sis that 
the values fall beloAV the normal immediately after thyroid re- 
moval, but soon recover and follow the normal coiu’se Avith age, 
both in degree and type. That is to say the intensity factor as 
represented b 3 ' grams increment per unit mass per unit time is 
normal for the age. If the aboA'e assumption is correct this is 
what would be expected. The first effect of the lowered meta- 
bolic level consequent upon thjwoid removal Avould be a loAver- 
ing of the level of functional activity of the hj’pophj’'sis as AveU 
as of the rest of the body. The value of the intensity of growth 
would then fall below the normal. The specific incretoiy rela- 
tion of the thyroid to the hypophj^sis exhibited in conditions 
of thyroid dysfunction produces an hypertrophj’- or inhibition 
of groAvth retardation of the latter Avith the result that its ac- 
twity is greater than normal per unit mass of body tissue. Then 
and if the hypophysis is concerned in the intensity factor of 
groAvth, the relative increase in growth stimulus given by the 
hj-pophj^sis would tend to counterbalance the general decrease 
in the ability to respond, due to the lowered metabolic rate and 
the intensity factor would be brought back towards the normal 
level. Fact is seen to be consistent with assumption. The cor- 
rectness of the latter is, however, not to be established by these 
observations alone. They are merely suggestive indices pointing 
the way to ultimate solution. 

The validity of the assumption should not be attacked on the 
basis of the fact that a like tendency of adjustment of the in- 
tensity level of growth to the norm occurs in the parathyroidless 
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groups. Here the thyroid is active aloug with the hypophysis. 
Although the intensity factor is undoubtedly regulated by cata- 
lysts other than those produced by the thyroid, when these are 
absent, it is by no means to be considered that this is uninflu- 
enced by them when present. Nor must the idea be had that the 
thyroid is the sole regulator of the capacity factor of growth. 
It certainly is not the only determinant of the metabolic level, 
for metabolism and growth in mass proceed after the thyroid 
has been removed. The tAvo phases of growth are interrelated 
and interdependent. This does not preclude their separation in 
analysis, nor destroy the validity of the argument that the one is 
regulated by a different set of catalysts than the other. The 
facts shoAv that the thyroid is a major determinant of the value 
of the capacity factor (4). Inference leads to the idea that the 
hypophysis is the chief regulator of the intensity factor. Whether 
this Avill be established as fact remains to be seen. 

Noav PloAver and Evans (12) report that normal groAvth of 
thyroidless rats is preserved Avhen these are treated with ante- 
rior hypophyseal extract. They suggest that the growth dystro- 
phies of thyroid deficiency may be referable to anterior hypo- 
physeal underfunetioning resulting from the thyroid lack, and 
that the groAAdh resumption Avhich obtains on thyroid therapy is 
due to the reestablishment of normal hypophyseal function. An 
alternative explanation of their results is as follows: 

Due to the interdependency of the intensity and eapacify 
factors of groAvth it is obvious that a positive stimulation of one 
AAmuld, other things being equal, produce a positive change in 
the expression of the activity of the other. A negative stimula- 
tion of the one AAmuld similarly produce a negative change in 
the expression of the other. This is Avhat occurs immediately 
after thyroid removal. Soon, hoAvever, the intensity factor re- 
covers and becomes the value characteristic of the age, notwith- 
standing the fact that the capacity factor is still beloAV the nor- 
mal level. Since the only other organ of knoAAm specific impor- 
tance to groAAdh is the anterior lobe of the hypophysis, and since 
the hypophysis hypertrophies after thyroid removal, thus indi- 
cating increased functional activity per unit body mass, the 
natural assumption to be made is that a function of the anterior 
lobe of the hypophysis is largely concerned in the regulation of 
the intensity factor of groAvth. ' 
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Granting the assumption, the administration of anterior 
hypophyseal extract to thyroidless or even to normal rats would 
result in an absolute increase in the stimulus to the intensity 
factor. This in turn would result in a raising of the absolute 
level of the capacitj* factor, the extent of which would depend 
on the amount and efRcaey of the administered stimulvis, and 
the expression of which would he an increased growth in body 
weight. Thyroidless animals could well be brought to the nor- 
mal growth level by such a procedure. !My thyroidless rats did 
not reach normal growth in mass (grams per day) because the 
intensity' factor was not artificially stimulated by the adminis- 
tration of anterior hypophyseal extract. The detailed exposition 
of the process of recovery of the intensity factor is given in an 
earlier paper (4) and need not bea-epeated. 

It is thus evident that the conception of Flower and Evans 
(12) is unnecessary and not in accord with the data as a whole. 

The resumption of growth in thyroidless rats to which thy- 
roid preparations are given is not due to an increase in anterior 
hypophyseal function. It is an expression of the fact that such 
treatment raises the metabolic level, raises the ability of the 
tissues as a whole to work over more materials, raises the level 
of the materials available for growth, and raises the rate at 
which these are incorporated into the bod}^ That is to say, 
the capacity factor is brought back towards its normal level and 
growth as expressed by grams increment per day is enhanced. 
The introduction of the hypophysis into the picture as a domi- 
nant factor is unnecessarj-. 

Turning now to consideration of the response of the hypo- 
physis to thyroid deficiency in the female it is seen from Chart 
IB that there is a tendency for the direction of change in de- 
gree with change in age at time of thyroid removal to be the 
same as that exhibited by the body weight from puberty (65 
day old series) onward. 

Prom the discussion of the preceding paper (18) this phe- 
nomenon is taken as indicating a dependence of the response on 
the effectiveness of the general growth processes of the body, 
and a virtual independence of the organ from the thyroid in 
any specific sense. 

At first sight, then, this response of the hypophj'sis of the 
female would seem to be inconsistent with the general principle 
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if the idea of a specificity of relationship with the thyroid is 
valid. Such an apparent paradox demands clarification. For- 
tunately the necessary data are available. 

The age of 65 days is the approximate time of first appear- 
ance of corpora lutea in the ovaries of the Wistar albino rats 
(19). This is obviously the period of the first surge in incretory 
activity of the ovary. Prom Chart IB it is seen that the coming 
into play of this new faetor is accompanied by a marked change 
in the response of the hypophysis to thyroid removal. Not only 
does the course of change with age tend to parallel that of the 
body in weight, but it is at this time alone that thyroid removal 
is followed by hypertrophy of the hypophysis. 

The natural conclusion is that these shifts are conditioned 
by the incretory activity of the ovary. Such a conclusion is 
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justified not only by tlie immediate data, but also by the corre- 
lated data given in preceding papers of this series, by the data 
afforded by tbe studies of the chemical differentiation of hope 
during growth (20) (21) (22), and by the pertinent correlation 
coefficients of the adult animal. 

The weight correlation between hypophysis and ovary is 
0.443^0.049 when the general factors for organ size carried by 
the body weight and the influences assumed to be exerted by the 
other incretory glands have not been held constant by the method 
of partial correlation. Although the value drops to 0.223 when 
body weight is held constant it is still positive and valid. This 
shows that there is a weight association which is independent of 
body size. Correlating this with the fact shown in the preceding 
paper (17) that the growth response of the ovary to thyroid de- 
ficiency is almost entirely due to its dependence on the effective- 
ness of the general growth processes of the body, it is clear that 
the parallelism of the hypophysis with the body in weight is 
determined by its weight association with the ovaiy, rather than 
by its dependence on the growth factors of the body as a whole. 
That is to say, the ovary is the determinant of the post-pubertal 
parallelism of the response of the hypophysis and body weight 
to thyroid deficiency. 

It is therefore evident that the reaction of the hypophysis 
in the female is not inconsistent with the idea of a specific in- 
eretory relationship of this gland to thyroid disturbance. 

Turning now to the sex comparison it is seen from Chail lA 
that no evidence of pubertal influence on hypophyseal reaction 
is present in the males. Consistent with this is the fact that 
there is no weight association between testis and hypophysis in 
the adult male when bodj- size influence is lield constant. The 
first order coefficient is — 0.010. 

The consistency of the data leads to the conclusion that the 
incretory relationship between thyroid and hypophysis in the 
male is largely uninfluenced by gonadal incretory activity. 
Hence the intervention of the gonad in the female is a sex- 
specific phenomenon. 

Further sex-specificity is shovm on Chart 2A where the re- 
sponse of the hypophysis of the males is compared with that of 
the females at each of the stated ages. It is seen that regardless 
of direction the degree of response is greater in the male than in 
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the female in all save the 65 day old series. Moreover, consistent 
hypertrophy of the hypophysis- follows thyroid removal in the 
male hut not in the female. 

A similar trend of sex difference in response follows thyroid 
feeding. Hoskins (23) found that under such conditions the 
hypophysis of the male tends to be heavier while that of the 
female tends to be lighter than the normal control. The com- 
bined observations of Herring (24) and Hewitt (25) are in 
agreement with the findings of Hoskins. 

These facts indicate that the specific relation of the hypo- 
physis to thyroid disturbance is less infiuenced by sex-condi- 
tioned factors in the male than in the female. Consistent with 
this conclusion is the fact that there is no specific gonad-hj’po- 
physis weight relation in the normal adult male, while in the 
female a small but validly positive association exists. The 5th 
order coefficient is — 0.070±:0.051 in the male and 0.151±0.049 
in the female. 

THE EFFECT OF PARATHYROID DEFICIENCY 

On Chart 1C and D the growth of the hypophysis is com- 
pared with that of the body in weight after parathyroid removal 
at the stated ages. 

It is seen that the growth of the gland is consistently re- 
tarded in both sexes in all groups. The course of the change in 
degree of retardation with change in age at time of the initiation 
of the parathyroid deficiency is quite the same for the hypo- 
physis as for the body weight in both sexes save in the 65 day 
old series of females. This parallelism is proof that the growth 
of the hypophysis is not specifically related to parathyroid 
activity, and that the retardation which occura is due to the 
dependency of the organ on the effectiveness of the growth 
processes of the body as a whole. 

Consistent wdth this is the fact noted earlier that the coeffi- 
cient of correlation between hypophysis and body weight is high 
and positive in the adult rat of both sexes. 

There is a general trend for the retardation of the hypo- 
physis to be less than that of the body weight. This difference 
is merely the expression of the characterizing difference in the 
metabolic processes concerned in grovi;h of the hypophysis from 
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those of the body as a whole with respect to the lowered nutri- 
tional level produced by parathyroid deficiency. It is not due 
to any hypothyroid condition, for as Table 3 shows, the weight 
of the thyroid per unit body weight of the tests is not consist- 
ently different from that of their controls of the same age series. 

The degree of difference is most marked at and after puberty 
in both sexes. This increase is further evidence for the belief 
stated in previous papers that the onset of sexual maturity de- 
termines profound changes in the physiological processes of all 
parts of the body. 

The non-conformity of the organ with the body weight in 
the females of the 65 day old series is attributable to the specific 
ineretory relation between ovary and hypophysis. This relation 

TABLE III 

Thyroid Weight Per Unit Body Weight of the Parathyroidless 
Rats and Their Controls. The Values for the Thypar Controls 
Are Also Given to Show the Normal Variation. All Values from 
Rats 150 Days of Age. 



MALES 

FEMALES 


Controls 

Tests 

Controls 

Tests 

Age Senes 

Thypnr* 

Parathy* 

Pnrathy 

Tht par 

Parathy 

Parathj 

23 

1 03 

1 12 

1 16 

0 95 

0 94 

0 S9 

30 

0 74 

0 77 

0 69 

0 89 

0 96 

0 SS 

50 

0 8S 

0 89 

0 78 

1 11 

0 96 

0 95 

65 

1 02 

0 91 

0 82 

1 01 

0 94 

1 00 

75 

1 33 

0 80 

0 90 

1 31 

1 03 

1 04 

100 

0 oot 

0 90 

0 93 

0 97t 

0 97 

0 87 


• “Thypars” refers to animals from which both thvrold and parathyroid 
glands have been removed ; “Parathy"' indicates parathj rold removal alone, 
t Same controls for Thypars and Parathys. 


has been noted in an earlier paragraph and the present record 
serves to substantiate its validity. That no similar reaction is 
shown in the male is further evidence in support of the belief, 
to which the pertinent correlation coefficients give additional 
support. 

On Chart 2B the gi-owth response of the hypophysis to para- 
thyroid deficiency in the male is compared with that in the 
female. The retardation tends to be less in the female than in 
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interpretation of the growTh results of thyro-parathyroiclectomy 
in terms of tliyroid deficiency .alone. 

SUMJI VRY AND CONCLUSIONS 

A report and an interpretation of the growth relation of the 
liypophysis to the thyroid appai-atus is given. 

The data lead to the following conclusions ; 

1. Thyroid deficiency conditions a consistent hypertrophy 
of the hypophj'sis in the male hut not in the female. 

2 The size and presumably the activity of the hypophysis 
is specifically related to the activity of the thyroid when this e.\- 
ceeds the usual limits in either direction. 

3 This relationship is conditioned by gonadal incretory 
activity 111 the female but not in the male. 

■i. There is no specific growth relation between the hypo- 
phjsis and the parathyroids 
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JJEGENEKATION OF THE TIIYEOID, AN 
EXPEETMENTAL STUDY* 

J. EARL ELSE, M.D., M.S., P.A.C.S.; HORACE M. GROW, ]\LD., 
AND CHARLES W. LEMERY 

From the Department of SurRory, University of OrcRon Medical 

School 

rOSTt.AND 

WaRiu'r in lSS-1 first report oil liypertrojiliy of tlie roniain- 
iuR lobe of the thyroid following lobeetoiny. AVagner’s obser- 
vation was based npon the api)enranee of the Rhmd and not npon 
niieroscopie examination, lie made only two experiments, one 
njion a doR and one npon a eat. Horsley, in ISSG, confirmed 
Wagner’s reiiort and showed that there were both hyperiilasia 
and hypertrojdiy of tlie epithelial eells with jilieation of the 
walls of the acini, llor.sley states that he did not find any in- 
crease in the cells of AVehber and saw no evidence of metamor- 
phosis of emhryonie tissue into acini. Cristiana observed hyper- 
trophy in a small transplant of the thyroid gland when the 
greater portion of the gland had heen removed. Manley and 
Marine have since reported that if iodine is given to the animal.s 
this hypertrophy will not oceiir. 

Halstead’s work first reported by Welch in 1888 and later 
by Halstead in 18!)f). was more extensive than anything pre- 
ceding. He establish.ed the fact that: 1. Total extirimtion 
of the thyroid gland is followed by an early death; 2. Dogs 
will .survive if at least one-eighteenth of the thyi'oid substance 
is left : 8. Puppies from females having had one lobe or more 
removed, have goiter at birth; 4. 'Phyroid enlargement may 
follow infection. Halstead evidently removed the parathyroid 
for his deserijition of death from total extirpation is very sug- 
gestive of parathyroid tetany. All pnppies from females which 
had one lobe or more removed had goiter. There was no goiter 
in the inippies from females Avhich had not heen operated npon. 
'Phis enlargement should not be regarded as an inberited goiter 
bnt rather as a fetal enlargement dne to the attempted function- 
ing of the thyroid in ntcro becanso of insnfticienl thyroxin in 

* Uotul at tlic Tenth Annual mpotlnp of thu Association for the Stiulv of In* 
tornal Soorotlons, Dallas, Texas, Apii! 20, 1020. 
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the mother’s blood. Prom Halstead’s paper, appareutlj' the 
remo^'al of a portion of the th.yroid of the male had no effect 
upon the puppies. 

Halstead believed that the hyperplasia occurred in the folli- 
enlar cells, but in one of his pictures there is a very definite 
hyperplasia of the iuteraeinar cells of Webber. (Pig. 1.) In 
describing the blood vessels, lie states that they differentiate 
epithelial cells in what miglit otherwise be a jumble of inter- 
follicular cells without arrangement, by surrounding primitive 
follicles, but from his picture and description it would seem 



Fip 1 ll^ pi’ipl.isi.T interaclnar cell of Webber. From Ilalsteail’s iniblica- 
lion in isni! 

more probable that these were primitive follicles developing as 
a result of the hyperplasia of the iuteraeinar cells. He also 
describes definite hyperplasia of the follicular epithelium such 
as is seen in exophthalmic goiter. This Avas accompanied by a 
decreased thinning and vacuolization of the colloid. 

Hunuicutt did not obtain the same results as did Halstead. 
In 59 experiments upon dogs, hyperjilasia dcA^eloped in only 
three. Marine accounts for the difference between Hunuicutt ’s 
and Halstead ’s work on the basis of the use of iodine as an anti- 
septic by Hunuicutt but not by Halstead. 
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Marine, in a paper written in 1907, concludes that hyper; 
plasia of the thyroid is a physiological reaction in a deficient 
gland and that colloid goiter is usually preceded by a stage of 
hyperplasia and in its uncomplicated form is to be regarded as 
a quiescent state of the hyperplastic form. He also showed 
that the giving of iodine to dogs with the hyperplastic form, re- 
sulted in colloid secretion. 

Loeh in 1919, in working upon guinea pigs, found that 
hypertrophy occurred after the greater portion of the gland 
had been removed. This hypertrophy might ajipcar during the 



Tig 2 CoUoUl goiter (human) with bypciplasia and the foimatlon ot aclut 
and dehnite tubules interacinar. 


second week, but usually appeared between 15 and IS days. 
Cell multiplication usually ceased at the end of 22 days, but 
might persist for 30 days. The evidence of hyperplasia persisted 
for some time and could often be seen in the acini after four 
or five mouths. New formation of colloid occurred after six or 
eight weeks, having at first a vdscid characteristic such as is 
seen in hypertrophied glands. Quantitative relationship was 
found between the amount of thyroid removed and the amount 
of hypertrophy, but the same order of change and the same 
lapse of time occurred regardless of the amount removed. Abor- 
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tion iisuall}", but not alwa.Ys, followed complete extirpation in 
pregnant guinea pigs, but did not promote compensatory hyper- 
trophy in either the mother or the fetus. 

Crawford and Hartley, in a recent paper in which they 
.studied the effect of lobectomj'^ upon the remaining lobe, found 
that within two days there wa.s a beginning increase in colloid 
secretion, Avhich continued to increase until the seventh daj^, at 
which time the acini were increased in size, distended with col- 
loid and the epithelial cells were flattened. Following this, eom- 



Fig. llvpoi'pliisia with the formation of acini and definite tubnies in .1 
colloid goiter of long standing. 

liensatoiy hypertroph.v took place. The evidence of compensa- 
tory hypertroply was present after three to four mojiths. 

In a previous paper I have traced the development of 
adenomatosis or diffvfse adenomatous type of goiter from the 
hyperplasia of the interacinar cells, first described by Webber, 
showing first the developmcjit of unditferentiated cells, second 
the formation of fetal acini, third the beginning of colloid secre- 
tion, and fourth the formation of adenomatous masses. In the 
same paper is shown the development of new acini within old 
acini from the epithelial cells lining the acini, the process being 
the same; fir.st the undifferentiated cells, then the fetal acini, 
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then the beginning colloitl secretion, ajul finally the larger acini 
containing more colloid. 

A study of colloid goiter in the human shows that at first 
thei-e is an increase in the amount of colloid in the acini. With 
the di.stention of the acini the celts become flattened, due partly 
to a stretching because of the increase of circumference of the 
acini and partly to increased intraaeinar pressure. In patients 
with a colloid goiter of long standing there is fonnd an increase 
in the epithelial cells belween the acini. At finst they present 



rig 4. Colloid goltoi (human) uith hjpcrpU\'?ia and now acini formation. 

an undifferentiated appearance, sometimes being arranged in a 
columnar tubular-like structure (Figs. 2 and 3), suggesting the 
mode of development of the fetal thyroid. This is later followed 
by the formation of typical fetal acini (Pig. 4), and still later 
by the secretion of colloid, showing that the acini have taken 
on physiologic activity. Sometimes new acini are formed Avithin 
the old acini from the intraaeinar cells, as previously mentioned. 
When this occurs one finds a moi-e or less pyramidal growth 
Avithin the acini. The more central cells present an undiffer- 
entiated appearance; immediately beloAv this is a beginning 
acinar formation presenting a fetal type of acini ; beloAV this the 
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Ii'iS T) Noimal I'lihljit OijroW Iioforo parfial fliyi’DlUcetomy. 



Pig. C, Intiv.ist' in aolloid following partial tlivroidoctomv. (Same raliblt 
as Fig. 5.) 1 . . V 
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Fiff. 7. H.vpci'plasiii cells' nf Wcliber in ralilill’s (liyroid following partial 
tliyroidecloniy. 
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acini sliow the evidence of colloid secretion, and next to the old 
acinar vail, definite typical acini are to he found. 

In operative work upon goiter it is the custom of most sur- 
geons to remove all but a very small portion of thyroid suh- 
stance along the posterior portion of the capsule. Many if not 
all of these patients later have an increase in the amount of 
thyroid tissue as determined by palpation. In some of them 
compensatory hyperplasia following the operation continues 



Fig. 9. Formation of new acini within oid ncini (rahliit). 

until another goiter has develoj^ed. It was with the purpose 
of determining, if possible, the mode of regeneration following 
such operative procedtire that experiments have been planned 
to show the effect upon the thyroid when one-half to three- 
fourths of the total gland substance has been removed. This 
paper is based upon that portion of the work which has been 
completed. A subsequent paper will report the balance of the 
v'ork. 

All of the work has been done upon rabbits. The entire 
right lobe was removed in all, and in the majoritj^ one-half of 
the left lobe also. The rabbits were permitted to live over periods 
of time varying from two daj’^s to ten weeks. They were then 
killed and the remaining portion of the thyroid gland was re- 
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moved and sections -were made and compared with those made 
from the first portion removed. A study of the sections showed 
that in eight there was no change in the thyroid as the result 
of the removal of at least one lobe. In four there was an in- 
crease in colloid but no other apparent change. In one of these 
the colloid was vacuolated. In four there was hyperplasia of 
the interacinar cells (Figs. 7 and 8) with definite formation of 
fetal acini in one (Pig. 9). In one of these there was hyper- 
plasia in the interacinar cells ■with the formation of new acini 
udthin the old acini in a few places. 

In one-half there was practically no change as the result 
of the partial removal. This we interpret to mean that there 
was a sufiieient amount of thyroid tissue left to meet the needs 
of the rabbit so that there was no demand thrown upon it for 
more secretion and, hence, no need of regeneration. In one- 
half, however, changes were observed, the most common one 
being an increase in the amount of colloid in the acini. This 
agrees with the findings of Crawford and Hartley, who state 
that the first change is an increase in colloid and is at variance 
\vith the opinion expressed by Marine that the first change is a 
hyperplasia. We interpret the findings in this group to mean 
that ■with the increased cellular activity a sufBcicnt amount of 
thyroxin was secreted so that regenerative changes did not 
occur. In four rabbits there was a definite cellular hyperplasia 
occurring in the interacinar cells. This was evidenced mainly 
by an increase in the number of these cells but also in the forma- 
tion of new acini. In one of these there was seen new acini 
formation within the old acini. 

SUMMARY 

In an incomplete series of experiments on sixteen rabbits 
partial thyroidectomy was performed. It was found that, first, 
so long as there is a sufficient amount of thyroid gland left to 
supply the necessary thyroxin to the animal there are no changes 
in the gland as the result of removal of same ; second, that when 
a sufficient amount of thyroid substance is left so that stimu- 
lated activity on the part of the cells can supply enough thy- 
roxin, regeneration will not take place and the increased cel- 
lular activity is shown only by an increase in colloid,- third, 
that when there is not enough thyroid left to meet the needs 
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of the animal, hyperplasia takes place, developing usually from 
the interacinar cells of Webber, but also from the intraacinar 
cells, and in each ease new acini are fox’med. 
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. THE DEVELOPMENT AND NATURE OP THE SO- 
CALLED TOXIC ADENOMAS'* 

ARTHUR E. HERTZLER 

HALSTEAD, KANS. 

The interpi’etation of the meauing of the changes whieh 
take place in the so-called toxic adenomas is much more than 
of academic importance. If there is a hyperplasia leading to 
hyperfunction u'c are justified in the hope that a regression 
to the normal may take place. If it is a degeneration, then a 
restitution to the normal is out of the question. That any sur- 
gical procedure udiieh leaves part of the diseased organ is not 
ideal surgery goes Avithout saying. "What comes of the part re- 
maining after operation is not known. All surgeons frankly 
admit that cures are not complete in a certain propoi’tion of 
eases. What ultimately becomes of the cured cases only the 
future can tell. Why some are not cured is a matter of imme- 
diate concern. What proportion of the “cured” ones remain 
well is still a matter of speculation, for avc know that some 
patients remain symptom-free for a mAmher of years and then 
they are sick again. Little thought has been given to this class 
of cases. These problems make it quite likely that new view- 
points are needed before we can advance much in the surgical 
management of goiters. 

The first lap in the study of this problem is to determine 
the meaning of the degenerative changes which take place in 
colloid goiters, and the factors active in the production of the 
toxic manifestations. There is much talk about the active and 
resting stages, the regression to normal and the like. Much of 
this is based on speculation. Those who have experimented 
with the resection of goiters know how confusing the results 
are. One experimenter finds there is a hyperplasia of the re- 
mainder of the gland. Another finds that hyperplasia does not 
take plaee — and explains the divergence of results on the ground 
that the animal’s neck was painted with iodine. Such attempts 
to force the results of experiments into harmony is enough to 
make the judicious grieve. Viewed broadly, one is compelled 

* Presented at the Tenth Annual Scientific Meeting of the Associa- 
tion for the Study of Internal Secretions, Dallas, Texas, April 20, 1926. 
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to admit that experimentation on animals has as yet not suc- 
ceeded in permitting the deduction of any general laws. Clin- 
ical evidence is still the most fruitful source of information in 
determining what happens in the human being. 

We are greatly in need of records of studies of the parts of 
glands remaining years after the removal of the most of the 
gland. Autopsies in such cases are greatly needed. There is 
accumulating evidence that, in many, a state of myxedema is 
approached and is preferable to the presence of part of a crippled 
gland. Some of my myxedematous patients have been under 
observation 30 years and more and are living in perfect health 
and contentment. So impressive are such cases that one must 
ask himself whether or not a grain a day of bouvine thyroid is 
not a better protection against senility than a dependence on 
our own aging thyroids. At least it is safe to assert that a sur- 
gical myxedema is not a calamity to be feared, when we face 
the severer forms of thyi'oid gland malfunction. 

Working with goiters it is necessary sometimes to stop and 
inquire if we are working with symbols or real facts. The things 
we know for certain are iew. The one certain thing is that 
myxedema is relieved by the constant use of thyroid extract. 
Nearly as certain is it that a typical case of exophthalmic goiter 
is associated with proliferation of the epithelium of the acini. 
Quite constant is the relation of the “toxic adenomas” to long 
existing goiter. From the purely surgical standpoint we know 
nothing as to etiology. The exophthalmic type is believed to 
be more or less a constitutional condition with local manifesta- 
tions in the thyroid gland. To this surgery has to answer that 
%vhen Basedow patients are operated on early and as completely 
as the surgeon dares, keeping in mind only the recurrent nerves 
and the parathyroids, the results are complete and permanent. 
This makes it appear that the real seat of the trouble lies in the 
thyroid after all. Long existant exophthalmic cases are asso- 
ciated with all sorts of general symptoms which are not wholly 
relieved by operation. Once an exophthalmic patient has under- 
gone a remission irremovable complications may appear. These 
are looked on as primary and the goiter as secondary, but this 
is erroneous in the light of the results of early, bold surgical 
treatment. 
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It is of interest to inquire whether the injury is done by 
the imperfect colloid which forms during the height of the dis- 
ease, or if it is done by the hypersecretion of the epithelial cells. 
Those that have degenerated areas are the ones which do not 
give good results after operation. 

If we look at the life historj'^ of the so-called toxic adenoma 
we learn that it is generally agreed that a long period of time 
elapses from the beginning of the goiter to the beginning of 
serious general symptoms — a state which we symbolize by the 
word “toxic.” This period maj’’ be stated in round numbers 
as sixteen years. This period is dated from the time the pa- 
tient first becomes aware of the presence of the goiter, which 
means that at that time the goiter was already of considerable 
size. As to when the increase in size of the goiter actuallj’' be- 
gan there is little evidence. Wliat the goiter was doing during 
the years of its “innocent” adolescence has not been sufliciently 
scrutinized. Worse still, most writera seem to imply that the 
goiter exerts its baneful influence with a certain degree of sud- 
denness. Observation of these colloid goiters through the de- 
cades convinces me that there is nothing sudden about it. The 
various symptoms are in evidence years before the patient is 
aware of it. I imagine that the fabled camel complained that 
some guy dropped a load of straw on his back causing a frac- 
ture of the vertebrae. Now if he had been observant he would 
have known that the accretion of straw was gradual and all save 
the last straw was innocent of harm. It would be safe to say 
to a camel accumulating a like load that if he does not stop the 
procedure somebody is going to drop on one straw too many. 
So we can say to patients with the old colloids, “If you don’t 
get rid of it, it will get you sometime.” 

I have been feeling goiters and sectioning goiters in this 
community more than 30 years. This experience convinces me 
that an attempt to distinguish between adolescent, the slightly 
toxic and the multilobular colloids is no more sane than at- 
tempting to classify the separate weeks in typhoid fever as sep- 
arate diseases. 

I can multiply such pictures aS the following: A young 
girl has an enlarged gland, a perfectly innocent thing, and will 
disappear (30 j^ears ago). That the girl was nervous and had 
. dysmenorrhoea was unfortunate (30 years ago child birth would 
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relieve this; 20 years ago the Battie operation; 10 years ago 
dilatation, currettage, the stem pessary or the removal of a 
“chronic appendix”). But the goiter was innocent. With the 
passing of years and the advent of pregnancy the goiter reap- 
peared, uniform in outline, soft or elastic in consistency, other- 
wise innocent. Intimate acquaintances noted the patient was 
more irritable than formerly but she being possessed by (or with) 
a husband and children, who needs to look to the thyroid as a 
cause of nervousness? The goiter sho\TO an irregularity here 
and there and in time becomes lobulated. It is now a lobulated 
colloid. Sometime between 34 and 55 the patient notices some 
shortness of breath, irritability, loss of weight and perhaps 
more serious symptoms. But there are the children in society 
and the enlarging prostate all calculated to disturb mother’s 
rest (thus we thought 30 years ago). These symptoms increased 
and anorexia supervened, rapid emaciation and mother was 
buried, innocent goiter and all, now these thirty years ago. 

We now know that the demise of the hypothetical ease was 
caused by a toxic adenoma. But we are as ignorant as ever 
as to the actual cause of death. Symbolized complacent ignor- 
ance. 

The only means we have of charting the course of such 
eases is to examine a large number of goiters removed from pa- 
tients representing the various stages of the disease and corre- 
late them with the clinical symptoms. 

Histologically we have in the early stages a goiter which 
shows an increase in the colloid. The acinal epithelium shows 
but little change. Those associated with nervous symptoms (and 
usually dysmenorrhoea) we find some degeneration of the col- 
loid, some flattening of the acinal epithelium and some increased 
prominence of the interacinal cells. During the long, innocent 
stage when the gland is becoming nodulated a most varied 
picture is encountered. The one constant thing is that acinal 
cells are flat and obiously inactive. New glands form in the 
interacinal cells. These, too, have flat cells, obviously inactive. 
The colloid is degenerated. The connective tissue is increased 
in amount and has undergone various types of degeneration. 
Epithelial cells are found in groups in masses of degenerated 
connective tissue. Such cells certainly are not capable of per- 
forming any function. Such pictures as these are found in the _ 
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old imioeent goiter and the toxic adenomas. There is no sharply 
dividing line. 

It has been assumed that it is the gland proliferation which 
is responsible for the constitutional symptoms. This is pure as- 
sumption. Against this assumption is the very pertinent fact 
that these are harmed bj' iodine while the cell-active type (the 
“Basedows”) are helped bj' this drug. It is not explained 
how this could be if both types owe their activity to an increase 
of the acinal epithelium. 

It must always be remembered in this connection that a 
true “Basedow” may be implanted on an old colloid goiter. 
The clinical findings and the histoi'y should enable one to de- 
termine with a considerable degree of accuracy which are the 
combined eases. The histology shows such combinations clearly. 
This becomes more obvious Avhen the course of the disease after 
operation is compared with the slide from time to time, for 
neither our interpretation of the slide nor our judgment of the 
clinical conditions is infallible. 

The important fact in this connection is that the whole 
gland of the toxic adenoma is diseased. The histology indicates 
that it is injured beyond repair. According to present methods 
we remove a part of the diseased tissue. This is unsurgieal. 
The demands of ideal surgery dictate that the whole of the dis- 
eased tissue shall be removed. The question is, are we able at 
this time to meet the ideals in the surgical treatment ? The re- 
sult is a myxedema. This myxedema can be controlled by the 
use of thyroid extract. There are no more comfortable persons 
than those myxedemics who take their grain a day. This is 
better than to allow the patient to depend on the remaining part 
of a hopelessly crippled gland. I believe the facts will substan- 
tiate this statement. We need more detailed knowledge, both 
in pathology and clinical diagnosis, before we can speak A\dth 
assurance. Besides, the technical difSculties in removing all 
the gland are by no means small. Something more exact than 
the grab and cut method commonly employed in thyroidectomy 
must be adopted. The recurrent nerves and the parathyroids 
must be spared. 

Much work must yet be done in which the whole gland is 
deliberately removed. The production of myxedema is still con- 
sidered an actionable offense, and no one cares to publish e\'i- 
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deuce for the use of the attorneys for the plaintiff. The law 
requires the surgeon to exercise the skill common to the profes- 
sion in his environment. To do better than the average is as 
great an offense as to do worse. 



GOITER: CURRENT ERRORS IN ETIOLOGY AND 
TREATMENT 

ISRAEL BEAM, M.D. 

From the Bram Goiter Institute 

PHIIiADELPHIA 

A goiter is not merely a lump on the neck, but a local ex- 
pression of causes originating or having originated elsewhere 
in the hodj'. Also, contrary to popular notion, the cure of 
goiter is not necessarily hy means of iodine or by th5"roidectomy. 
In a prolonged study of the subject, with a series of thousands 
of cases, I have found that a large percentage of patients seen 
have alread}' been iodized, thyroidectomized, or both, with detri- 
ment to the individual. 

The reason why treatment of goiter is still largely chaotic 
is that the doctor’s span of existence is too short to know every- 
thing about everything in medicine. The subject of goiter, be- 
cause of its broad implications mth regard to pathogenesis and 
subjective and objective symptomatologj’, frequently requires 
a most widespread regime of therapeusis. Goiter is a specialty 
and is as large and exacting as any in medicine. Even the few 
goiter specialists to be found in this country have still verj’’ much 
to learn on this subject. Each day presents new problems re- 
quiring solution. 

There are several common misconceptions on the goiter 
question. 

Thai we can dispense with the major portion of the thyroid 
gland is a fallacy employed daily by thyroidectomists Avho do 
not differentiate between surgical and non-surgical goiters. An 
encapsulated, truly neoplastic goiter must be removed in such 
manner as best befits the case in hand, and a careful thjToid- 
eetomy is the only treatment acceptable. 

On the other hand, simple hypertrophy and colloid goiters 
indicate the need for more thyroid secretion, and the basal me- 
tabolism in these patients indicates a tendency tOAvard hj’^po- 
thyroidism. Such goiters should be treated not by surgery, but 
by the elimination of discoverable causal factors, and, if neces- 
sary, the cautious administration of thyroid hormone to rest 
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the organ. Puberty hyperplasiu is a status in which the indi- 
vidual presents a strong susceptibility to Graves’ syndrome. 
Here, too, casual relationships should be sought and the proper 
eoi’rective measures instituted by an internist. In exophthalmic 
goiter (Graves’ syndrome) nature resents thyroidectomy as evi- 
denced not only by the high operative mortality rate (statistics 
notwithstanding), and lack of clinical cure, but by return of 
the goiter. It is here especially that surgeons claim the need 
for the removal of three-fourths, five-sixths, seven-eighths, and 
recently even the entire thyroid gland! This latter procedure 
has just been advocated by Gilman and Kay.* 

If, as Crile says, the thyroid is what makes life worth liv- 
ing, then life is worth living only in proportion to the amount 
of normal thyroid structure possessed by the individual. The 
hyperplastic thyroid maj'^ be compared to a loaded sponge which 
unloads itself, shrinking to its former normal size and structure 
following properly applied non-operative measures owt neces- 
sarily directed to the thyroid itself. If we could follow in our 
mind’s eye the physiological valuations of thyroid activity, we 
should see tliis organ’s function waxing and waning with the 
mental and physical actions of the person’s daily life. In order 
successfully to cope with problems in the fight for self-preser- 
vation and the strife incident to the march of civilization, one 
must possess sufficient thyroid structure and function during 
physiological stress and strain. Without it we fall by the way- 
side. How can the surgeon reconcile himself to these facts 
and at the same time claim that an individual can “get along’’ 
w'ith a tinj’- fraction of the amount of thjToid endowed him or 
no thyroid at all? Such an attitude is an assumption on the 
part of the thyroidectomist that he knows more about the mys- 
tery of life’s processes than does nature herself. The fact re- 
mains that sooner or later those who have been considerably 
or completely thyroideetomized become a burden to themselves 
and society. Even sheep’s thyroid is incapable of satisfactorily 
substituting entirely for the human hormone. 

That goiter is necessarily a disease of the thyroid gland is 
not true. It, therefore, must not be treated as a local condition. 
With few exceptions, all goiters begin as local expressions of 

• Gitoan, P. K. & Kay, 'W. E.: Total thyroidectomy in thyrotoxi- 
cosis of the exophthalmic type. Am. J. M. Sc. (Phila.), 1926, 171, 239-245. 
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disturbances elsewhere in the economy. In regions away from 
goiter belts simple hj-pertropliy and colloid goiter are usually 
due not to lack of iodine, hut to the premenstrual status, ado- 
lescence, pregnancy, heredity, focal and general infections, in- 
testinal intoxication, pelvic neoplasms, and other conditions 
away from the thyroid gland. Untreated, thyroid swellings of 
this sort occasionally disappear spontaneously. Most often, how- 
ever, they pei’sist, and in the course of time pathological changes 
within the thjwoid may so change the mass as to give rise to 
adenomata or cysts. Thus we now have a kind of local condi- 
tion requiring thyroidectomy even though the primary cause 
may have disappeared. Originally, however, the goiter was not 
a disease of the thyroid, requiring not local attention, hut a 
correction of the underl3dng causal factors. 

That there are two hinds of goiter, simple and toxic, is an- 
other common misconception. Goiter may be toxic, giving rise 
to thyrotoxemia when in a state of hyper-secretion, hut there is 
no such thing as a “simple” goiter. Rather than “simple,” 
we might use the term non-toxic in contradistinction to toxic 
goiter. A non-toxic goiter, though not secreting an excess of 
thyroid, is a rather complicated affair, as mentioned in the pre- 
ceding paragraph. 

That all toxic goiters are cases of hyperthyroidism is not 
true. There are four types of toxic goiter: (a) toxic adenoma, 
synonymous with hyperthyroidism; (b) puberty hyperplasia, 
synonymous with the pre-Graves’ disease status; (c) diffuse 
adenomatosis, an uncommon condition about which more will 
be known in the future; and (d) exophthalmic goiter, synony- 
mous with Graves’ disease, Basedow’s disease, Parry’s disease, 
Plajani’s disease, dysthyroidism, etc. Exophthalmic goiter is 
not, and is not due to, hyperthyroidism. A realization of this 
fact would put an end to much irrational therapeusis. 

That basal metabolic tests are infallible is an error usually 
entertained by the enthusiastic laboratory man who has not 
sulScient opportunity to observe the human being under the 
stress and strain of thyroid dysfunction or of Graves’ disease. 
Calorimetry is one of the most valuable laboratory aids. On 
the other hand, to depend upon it alone for diagnosis, as is fre- 
quently done, is a mistake. Rather would I trust the trained 
senses in the diagnosis of the presence and severity of hyper- 



184 GOITEE, ERROES IN ETIOLOGY AND TREATMENT 


thyroidism, than a mere brainless instrument, the sources of 
error in the manipulation of which are numerous enough to fill 
a good-sized monograph. 

I find basal metabolic determinations useful for diagnostic 
purposes in merely 5 per cent of eases. Calorimetry is useful 
in the determination of the progress of the patient under treat- 
ment in approximately 50 per cent of cases. The greatest value 
of basal metabolic determinations propcx’ly performed under 
ideal conditions lies in confirmation of recovery. Strictly speak- 
ing, the trained senses of the well equipped goiter specialist are 
sufficient to determine recovery; but there is an indescribable 
sense of ease and pride in knowing that basal metabolic deter- 
minations confirm the findings through the expert use of our 
senses. 

That all goiters require surgery is an error that leads to 
unnecessary thjwoidectomies and destruction of confidence of 
the laity in the medical profession. The therapeutic classifica- 
tion of goiter is the safest guide. This divides goiter into two 
classes: (a) Surgical goiter, requiring th 3 Toideetomy; among 
these are such encapsulated neoplasms as adenomata and cj'sts; 
tliju-oid enlargements substernallj- or intrathoracically located 
or those of such size as to occasion marked pressure symptoms, 
likewise require surgeiy. (b) Non-surgical goiter, consisting 
of unencapsulatcd thyroid swellings such as simple h.vpertroph}', 
colloid goiter, puberty lu^perplasia, and the lu'perplastic thj'- 
roid of exophthalmic goiter or Graves’ disease. These four 
tj^pes of thju’oid swelling jdeld splendidlj^ to a properly applied 
regime of non-operative therap.v, and when erroneously th.v- 
roidectomized, not onl.v present recurrence, but sequential con- 
stitutional derangement as well. 

That all rapid hearts in association unth goiter are due to 
thyrotoxemia is likewise not true. Tachj’cardia, in the presence 
of goiter, is usuall.v due to the latter, but exceptions to this rule 
are numerous, (a) The patient may have paroxj'smal tachy- 
cardia, or an organic heart lesion totallj’- independent of the 
thyroid enlargement, the goiter occurring merely as an inci- 
dent. (b) The subject of goiter maj’" be suffering with a febrile 
condition accounting for the rapid heart action, (c) Extremely 
sensitive, apprehensive, or self-conscious patients Avho, under 
ordinary conditions have a perfectly’’ normal heart rate, applying 
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to the physician for the treatment of an innocent goiter, may 
present such a flare-up of the heart rate as to give rise to the 
opinion on the part of the examiner that he is dealing with a 
case of “toxic” goiter, (d) An otherwise harmless thyroid 
enlargement but substeimally or intrathoracically located, may 
give rise to so-called “mechanical goiter heart,” due to circu- 
latory and respiratory mechanical embarrassment because of the 
aberrant location of the mass. This latter status is most often 
confused with the “thyrotoxic goiter heart,” the term applied 
to a heart under the influence of a hyperactive thyroid. 

That the medical treatment of goiter consists in the admin- 
istration of iodine is a fallacy responsible for more goiters than 
have ever been seen before. The use of iodine in the prophy- 
laxis of goiter in endemic districts may be a useful procedure, 
though no doubt many persons receiving iodine in goiter belts 
are not susceptible to goiter and are therefore being unneces- 
sarily drugged. Doubtless a fair percentage of small goiters 
occurring in goiter belts are due to a deficiency of iodine in air, 
food, or water, hence are curable by iodine therapy. Here, too, 
it must be remembered that goiters seen in endemic districts 
are not necessarily endemic goiters, but may be due to sporadic 
causes not dependent upon iodine deficiency. 

The protagonists of iodine therapy in the management of 
goiter have eommitteed a great error of omission. They omitted 
to qualify their statements and point out that iodine is only to 
be employed where it is reasonably certain that the patient is 
suffering from iodine deficiency. The universal administration 
of iodine, with its propaganda favoring the use of this drug 
indiscriminately, is a menace to the health of the community. 
Iodine is a potent drug, to be given only upon the advice of a 
competent physician — a medical man who is capable of passing 
judgment upon the needs of thyroid patients. Indiscriminate 
administration of iodine, coupled with self-drugging by many 
persons who purchase iodine or its proprietary compounds with 
a view to curing goiter, has been responsible for the growth of 
almost invisible thyroid enlargements into large, bulky goiters, 
and what is worse, simple, non-toxic goiters become those hyper- 
secreting masses that bring about marked circulatory and nerv- 
ous deterioration. The medical profession is beginning to 
awaken to this danger, and the sooner there is a concerted ae- 
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tion against this iodine propaganda and its legislative enact- 
ments, the better it will be for the American public. 

That exophthalmic goiter is the proper term for the syn- 
dror)ie observed leads to erroneous diagnostic, clinical, and ther- 
apeutic implications, and hinders progress. A goodly percent- 
age of sufferers from this disease present neither exophthalmos 
nor goiter, yet are suffering with the affection. To depend upon 
exophthalmos and goiter for diagnosis is harmful to the patient, 
as diagnosis is often unduly postponed and the appropriate 
treatment applied too late. Moreover, since goiter, when pres- 
ent, is merely an incident in this widespread syndrome, the 
disease being largelj^ characterized not by hyperthju’oidism but 
by nervous, emotional, circulatory, gastrointestinal, cutaneous 
and other evidences of a generalized neuro-endoerine imbalance, 
this disease should not be regarded as belonging in the category 
of goiter, but should be looked upon as a constitutional affec- 
tion. Goiter is no more a primary element in the etiology and 
symptomatology of Graves’ syndrome than is the enlarged 
spleen that of typhoid fever. Each is a secondary element, a 
defensive reaction in a generalized condition. Hence the term 
exophthalmic goiter should be discarded and the term Graves’ 
disease employed for want of a better name. 

That the “medical” treatment of exophthalmic goiter con- 
sists of the administration of a drug such as iodine or quinine, 
is a notion on the part of both internists and surgeons that gives 
rise to the entire difficulty with the therapeusis of Graves’ dis- 
ease. The internist, failing to cure his patient by the admin- 
istration of a drug, concludes that “medical’,’ treatment is a 
failure, and turns the sufferer over to the surgeon for thy- 
roidectomy. The surgeon, recognizing the failure of “medical” 
treatment, proceeds to operate. But eventually, surgery having 
failed to produce cure, he attributes this failure to lack of “sub- 
totality” of thyroidectomy, and another operation is performed. 
Indeed, 30 per cent of sufferers with Graves’ disease sent to me 
for consultation already present one or more sears of thyroidec- 
tomy, and are in worse plight than ever before. 

The “medical” treatment of exophthalmic goiter should 
give way to what had best be termed the nonsurgical manage- 
ment of Graves’ disease. This does not consist of the adminis- 
tration of a drug. It presupposes that the medical attendant 
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is thoroughly equipped to manage a patient of this tj’pe. The 
keynote to success in therapeutic management is strict individ- 
ualization, with the administration of such measures as quali- 
fied rest, diet, medicaments, occasionally electricity, and psy- 
ehotherapj'' permeating treatment in all directions. Having 
eliminated all discoverable causes, these measures are employed 
in suitable quality and quantity by the properly experienced 
internist for the proper length of time. In the event of une- 
quivocal co-operation on the part of patient and household, 
complete, permanent recoverj' occurs within from six to twelve 
or fourteen months, the duration depending upon the chronicity 
and severity of the syndrome. Such a patient, taught how to 
eat, how to sleep, how to rest, how to work, and even how to 
think, is permanently restored to usefulness and happiness, and 
enjoys unprecedented health. 

We cannot overestimate the the importance of this topic. 
If we consider the vast number of goiter eases in our midst — 
at least 5,000,000 in this country — we cannot but hope that 
there will soon be a clarification of this enormous problem for 
both the medical profession and the lay public. 



PRESENT STATUS OF THE PROBLEM ON TRYPTO- 
PHAN AND THE THYROID GLAND 


HSI CHUN CHANG 

From the Hull Physiological Laboratory of the University of Chicago 

The h 3 ’'pothesis that “tryptophan is the mother substance 
of the thyroid hormone” (Cramer, 1923,), tvere it true, would 
be very significant. Phj’-siologically, it would settle the com- 
plex problem as to the origin, genesis, and the nature of the 
thjwoid hormone; and elinicall}’- it would justify the trial use 
of trjT>tophau deficient diet in the treatment of exophthalmic 
goiter (Harries, 1923). During the last two j'ears evidences 
pro or con have accumulated. This paper summarizes all facts 
available in order to point out where this important question 
stands toda 3 \ 

HISTOLOGICAIi EVIDENCE 

This has been studied independently and almost simul- 
taneously bj’’ three groups of workers, all using the albino rat 
as the experimental animal. Their findings are more or less 
the same, but their interpretations are bj’’ no means in harmony 
witli one another. 

Cramer (1923) finds that rats on a diet rich in vitamin 
but poor in trj'ptophau develop “a veiy characteristic atrophy 
of the thjToid gland,” which “does not occur in vitamin B'de- 
ficiene 3 ^” Prom this finding alone he concludes that “trjTJto- 
phan is the mother substance of the tlnuoid hormone.” 

Chang (1925) confirmed Cramer’s finding of atrophj^ in the 
thjuoids of rats on trj^ptophan-defieient diet, but found similar 
thju'oid atrophj’ in animals of parallel state of malnutrition 
brought about bj’’ restricted amount of adequate diet. More- 
over, lie was unable to demonstrate anj^ change in the thyroids 
after daily subcutaneous injection of excessive amounts of tryp- 
tophan for a long period of time. Furthermore, when a heavier 
animal was put on trj'-ptophan-defieient diet, and sufficient 
amount of tiyptophan was given to maintain the bod}'' weight 
so that at the end of the experiment it was considerablj^ heavier 
than its pathological controls, i. e., animals on chronic starva- 
tion and tLYptophan-defieient diet alone, the tlyroid was found 
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to be the nearest to normal structure of the three. On the other 
hand, where the final body weight of the tryptophan injected 
animal fell to the same level as those of its pathological con- 
trols, the thyroid was as atrophic as those of the other two in 
spite of the tryptophan given. He is, therefore, inclined to think 
that the thyroid atrophy in animals on tryptophan-deficient 
diets, as has been described by Cramer, seems to be due to the 
disturbed nutrition of the animal rather than the absence of 
a specific infiuence of tryptophan on the thyroid gland. 

Abel, Bachus, Bourquin and Gerard (1925) report two co- 
existing findings in the thyroids of rats fed on tryptophan-de- 
ficient diet. In the fii-st place, “the thyroid appears so nearly 
normal that it seems to obtain the amino acid from the blood 
plasma at the expense of other tissues, to the end to produce its 
secretion.” In the second place, “it did exliibit a definite in- 
creased cellularity consistent with moderate strain,” and “if 
this strain is long continued and severe,” thyroid atrophy as 
described by Cramer follows. Their conclusion, therefore, 
agrees with Cramer, but the two different explanations based 
on two different findings of a same thyroid gland seem to be 
more improbable than contradictory. 

The recent cytological work of Chang in eollaboration with 
Dr. Wen Chao Ma, to be reported later, has corroborated his 
former findings satisfactorily. 

At present we believe that the histological evidence from 
which this far-fetching hypothesis has been derived is untenable. 

PHYSIOLOGICAL EVIDENCE 

McCarrison (1924) claims that tryptophan, leading other 
amino acids studied, retards the metamorphosis of tadpoles, in- 
creases the colloid secretion of the thyroid and induces “ill-de- 
veloped if not actually atrophic thyroids” among the smallest 
tadpoles. The size of the thyroid is increased with large vesi- 
cles by tryptophan, but decreased by other amino acids tested. 
The interpretation of these findings is not given. 

The retardation of tadpoles’ metamorphosis is not signifi- 
cant in terms of thyroid function, because Gudernatseh’s phe- 
nomenon seems to be a test for some non-specific iodine com- 
pounds (Swingle, 1918, 1919, 1922, 1923, 1924). It is inter- 
esting to note here that the amino acids, for whatever reason 
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it may be, have a general reaction towards retardation of the 
tadpole’s metamorphosis, which in turn might be responsible 
for the changes of the thyroid gland described. 

CHEMlCAIi EVIDENCE 

Weir (1925) has assayed 52 glands of exophthalmic goiter 
and adenomatous goiter, and has found that the average trypto- 
phan content is approximately 3%, being higher than that of 
casein ; but there is no definite relationship between this trypto- 
phan content and the pathological type of the gland or the 
thyroxin content or the basal metabolic rate, 

Jlost of the evidences to date are not in favor of the as- 
sumed importance of tryptophan in the thyroid gland function. 
Further physiological and chemical evidences are necessary to 
decide this question. 
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STANDARDIZATION OP PREPARATIONS OF 
OVARIAN FOLLICULAR HORMONE 

E. P. BUGBEE AND A. E. SIMOND 

Prom the Medical Kesearch Laboratories of Parke, Davis & Company 

DETROIT 

Allen and Doisj’’ and their associates (1) in 1924 originated 
the “rat unit” as the standard bji- which the potency of prepara- 
tions made from ovarian follicular fluid are measured. Their 
definition is as follows: 

“Provisionally we wish to define a rat unit as the quantity 
of material necessary to induce estrus as judged by the smear 
method in an ovarieetomized sexually mature rat weighing 140, 
plus or minus 20 grams. For phj’siologieal reasons we generally 
make three injections at intervals of 4 hours. The rat unit 
then is the minimum amount so injected which produces full 
estrus growth in the genital tract. Although we are convinced 
that this method of testing is roughly quantitative, we have not 
yet made a careful study of its limitations.” 

This rat unit as defined above is used as the standard of 
potencj' for preparations of ovarian follicular fluid made in this 
laboratory. Potency is expressed in number of rat units per cc. 

In making use of the rat unit as a practical standard it very 
soon became apparent that it was necessary to know whether or 
not the minimal dose which rvould cause oestrus in a spayed 
rat varies directly with the weight of the rat. It was difficult 
to keep a large number of spayed rats of about 140 grams 
weight. Rats normally weigh 140 grams when about 3 months 
of age and grow so rapidly that in another month some of them 
weigh over 200 grams. 

In this laboratory we have worked for several months on 
this problem. We have used rats from one month up to 12 
months of age in order to learn if the age of the rat had a direct 
influence on the effectiveness of the ovarian follicular hormone. 
In normal rats one month of age injections of small doses of 
active follicular fluid extracts caused opening of the vaginal 
orifice and thickening of the vaginal mucosa, and cells obtained 
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from the vagina showed the forms characteristic of oestrus. 
As oestrus in such young animals is not physiological it did not 
seem advisable to use them in standardization. Female rats 
usually reach sexual maturity, as evidenced by the opening of 
the vaginal orifice, when two to four months of age. For prac- 
tical standardization it is important to know that the female - 
rats have normal reproductive organs and this opening of the 
vaginal orifice is the earliest indication of such normality. In 
the older age groups we have kept rats under examination for 
two weeks during which time vaginal smears were taken daily. 
Only rats were used which showed regular oestrous cycles. 

In order to keep rats in a normal condition it is very essen- 
tial that they he well taken care of. They are very sensitive to 
changes of temperature, so should be kept where the tempera- 
ture is constant. They must not be crowded too closely to- 
gether. In this laboratory only six or eight are kept in cages 
21x15x12 inches. Rats will not have regular oestrous cycles 
unless they are given an adequate amount of food containing 
sufficient vitamins A and B. For our purposes we have found 
the Sherman ration (2) satisfactory. This has a great advan- 
tage over many other standard rations in that it is so easily 
prepared. It consists of whole wheat flour 65 per cent, whole 
milk powder 33 per cent, and sodium chloride 2 per cent of the 
weight of the flour. 

Normal mature female rats when not pregnant and not 
laetating go through regular oestrous cycles so that oestrus oc- 
curs every four to eight days. After both ovaries have been 
removed the rats remain constantly in the resting stage, an- 
oestrus. The operation of removing the ovaries is done under 
ether anesthesia. Either a single central abdominal incision or 
two lateral incisions may be made. It is not necessary to ligate 
the ovarian blood vessels. The incisions are closed by suturing 
in two layers with fine silk. The lateral incision method has 
the advantages that incisions less than one centimeter long may 
be used and the intestines do not have to be manipulated so 
much. Rats recover quickly from the operation and may be 
used in experiments in one week. In this laboratory smears 
are taken from all spayed rats each day so as to make sure that 
the rats are not having oestrous cycles without treatment. In 
the scores which have been operated in this laboratory there 
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liave been two rats whicli began to have oesti-ous cycles several 
weeks after opk'ation, showing that the ovaries had not been 
completely removed and regeneration liad taken place. 

In order to determine the oestrous cycles in the rats small 
moist cotton swabs are inserted gently into the vaginas. Glass 
slides are smeared with these cotton swabs. The cell forms are 
differentiated by staining with haematoxylin and eosin. 
(Mayer’s haemalum and .5% aqueous solution of eosin.) 

According to Long and Evans (3) the five stages of the 
oestrous cycle are characterized as follows : 

Stage I — Pro-oestrus. Before heat begins. No sexual ex- 
citement. Vaginal smears show small epithelial cells with 
nuclei. No leucocytes. 

Stage II — Oestrus. The heat period. Copulation accepted. 
Vaginal smears show large squamous cells without nuclei. No 
leucocjdes. 

Stage III — Late Oestrus. The heat period is over. No sex- 
ual excitement. Vaginal smears are thick and cheesy, contain- 
ing clumps of large squamous cells without nuclei. Late in 
this stage there maj’’ be some large epithelial cells with nuclei. 
There are no leucocytes. 

Stage IV — iletoestrus or Postoestrus. The stage of degen- 
eration and leucocytosis. Vaginal smears show moderate num- 
bers of poljTnorphonuelear leucocytes, squamous cells and large 
epithelial cells. 

Stage V — Anoestrus or Dioestrous Pause. The resting 
stage. Vaginal smears show polymorphonuclear leucocytes as 
the predominating cells and moderate numbers of large epi- 
thelial cells and strings of mucus. 

In this laboratory a reaction to injections is called typical 
oestrus if a smear shows the squamous cells of stage II without 
a single leucocyte being found. If even one or two leucocytes 
are found in the stage II smear the reaction is called atypical 
oestrus and it is considered that an insufficient quantity of the 
hormone was injected. 

Allen and Doisy (4 and 1) developed a practical method 
of obtaining an active extract from the follicular fluid. They 
precipitate the proteins with alcohol and dissolve and purify 
the active fraction in ether, acetone and other lipoid solvents. 
Their final product is a heavy, oity substance which they dis- 
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solve in corn oil. In our laboratory this method has been mod- 
ified, so as to be applicable to quantity production, by Messrs. 
Adrian Thomas and P. H. Tendick. As oils are not readily 
absorbed when injected subcutaneously they have supplied it 
in the form of an aqueous colloid solution of the emulsoid type, 
which is readilj’' absox’bed after subcutaneous injection. 

The preparation used in the experiment reported in this 
paper is of such concentration that each cubic centimeter repre- 
sents the activity of 6 ee. of fresh follicular fluid, obtained from 
hog ovaries. The potency per liter of the fresh fluid is 1250 
rat units, which is within the range which Alien and Doisy (1) 
liave reported as the potency obtained by them in their extracts. 

Allen and Doisy (1) recommended giving three injections 
of their oil solution at four-hour intervals when standardizing 
preparations on rats. As our aqueous solution is absorbed so 
readily it was deemed advisable to spread the dosage out over 
a longer period. After considerable experimentation we decided 
that our preparation gave the best results in rats when given 
in eight separate injections, four each day on two successive 
days. "When the tests are made according to our method oestrus 
often occurs on the fourth day of the experiment. Often typical 
oestrus cell forms, with no leucocytes present, are found in the 
vaginal smears for ouly a few hours. For that reason we take 
several smears at intervals as follows: one on the first day of 
injection, one on the second day, three on the third day, and 
three on the fourth day. 

Table I gives the data of one experiment which was made 
to determine whether or not the etfectiveness of the ovarian 
follicular hormone varies with the age of the rats and whether 
or not the dosage to be used should vary directly as the body 
weight of the rats. 

Throughout the experiment a single preparation has been 
used and it apparently did not deteriorate during the period. 
It was put into ampoules and sterilized in the autoclave. The 
solution was diluted with seven parts of water just before being 
used. Dosages are expressed in terms of cubic centimeters of 
the preparation before dilution. 

Column 7 gives tlie number of i'ats per cc. In computing 
these values the weight of the rats is not taken into account. 
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Only the value for the smallest effective close for each individual 
rat is given. 

These values are obtained by using the formula: 

1 

Rais per cc. = — 

Q 

Q represents the miniimuu number of ce. of follicular fluid 
extract evhieh cvill cause typical oestrus in the rat. 

Column 8 gives the number of rat naits per cc. based on 
the 140 gram rat as the standard. This assumes that the ef- 
fective dose should vary directly as the body weight. These 
values are computed by the use of the following formula: 

1 1 W W 

Rat units per cc. = — X *= 

140 Q 140 140 Q 



W represents the weight of the rat in grams. Q repre- 
sents the minimal number of cubic centimeters of follicular 
fluid extract which will cause typical oestrus in the rat. 

TABLE I 


Rats Two to Three Months Old 


Rat 

Date 

Weight 

Dose 

CC. 

CC. 

p£n 

Kg. 

REsrtT 

Rats 

Pen 

CC. 

Units 

Prn 

CC. 

22G 

Feb, 9 








15 

112 

3 

2 68 

Tjpicnl oestrus. 




23 

126 

175 

1 39 

Tjpical oestrus. 




JIar. 3 

142 

25 

I 76 

TjTJical oestrus. 




9 

150 

15 

1 00 

' Typical oestrus. 

6 67 

7.15 

229 

Feb, 9 




1 AtjTJicnl. 

! 

1 


15 

134 

25 

1 87 





23 

150 

2 

1 1 33 

i T>pica\. 

I 5 00 

1 5 35 


•Mar. 3 

162 

225 

! 1 39 

[ Tjpjcal 




9 

168 

15 

89 

Atjpical. 



230 

i Feb. 9 








! 15 

I2S 

2 

1 56 

.^tjpiral (almost no 








effect). 




23 

146 

225 

1 54 

Ta pical. 




Mar. 3 

loS 

2 

I 27 

T> pical. . . 

5 00 

5 65 


9 

16S 

15 

S9 

Atj'pical. 



231 

Feb. 9 








15 

ns 

.15 

1 27 

No effect 




23 

12S 

25 

1 95 

Tj'pical. 




Mar. 3 

142 

175 

1 23 

TjiMcal. 




9 

146 

15 

1 03 

T> pical. 

6 67 

6 95 

232 

Feb 9 








15 

102 

1 

98 : 

No effect 




23 

110 

3 

2 72 

Typical. . 




JIar. 3 

118 

15 

1 27 

Typical. 




9 

120 

125 

1 04 

Tj pical (Short) 

8 00 

6 85 


Optimum 


125 

1 00 


8 00 

7 15 
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Rats Three to Four Months Old 


Rat 

Date 

Weight 

Dose 

CC. 

CC. 

Feu 

Ko. 

Result 


Units 

Per 

CC. 

251 

Feb. 9 


.1 

.72 

No effect 




15 

144 

.2 

1.39 

No effect 

1 



23 

162 

.175 

1.08 

Typical ? 




1 Mar. 3 

172 

.25 

1.45 

Typical 




9 

178 

.225 

1.26 

Typical 

4.45 

5.65 

252 

Feb. 9 

148 

.2 

1.35 

Typical 




15 

142 

.175 

1.23 

No effect 




23 

162 

.2 

1.23 

Typical 




Mar. 3 

172 

.225 

1.30 

Typical 




9 

184 

.175 

.95 

Typical 

5.72 

7.5 

253 

Feb. ^ 

144 

.3 

2.08 

Typical 




15 

150 

.15 

1.00 

No effect 




23 

166 

.225 

1.35 

Typical 




Mar. 3 

176 

.2 

1.14 

Typical (Short) 

1 



9 

184 

.175 

.95 

Typical ' 

5.72 

7.5 

255 

Feb. 9 

152 

.4 

2.63 

Typical 




15 

160 

.125 

.78 

No effect 




23 

182 

.25 

1.37 

Typical 




Mar. 3 

192 

.175 

.91 

Atypical 




9 

202 

.20 

.99 

Typical 

5.00 

7.06 

259 

Feb. 9 

130 

.5 

3.85 

Typical 




15 

130 

.1 

.77 

No effect 




23 

146 

.3 

2.05 

Typical 




Mar. 3 








9 

158 

.20 

1.27 

Typical 

5.00 

5.65 


Optimum 


.175 

.95 


5.72 

7.5 


Rats Seven to Eight Months Old 


Rat 

Date 

Weight 

Dose 

CC. 

CC. 

Per 

Ko. 

Result 

Rats 

Per 

CC. 

Units 

Per 

CC. 

174 

Feb. 9 

232 

.20 

1 .86 

Typical 

5.00 

8.30 


15 

236 

.175 

.74 

No effect 




23 

236 

.175 

.74 

Atypical 




Mar. 3 

208 

.25 

1.2 

Typical 




9 

206 

.20 

.97 

Typical 



175 

Feb. 9 

234 

.3 

1.28 

Typical 




15 

232 

.150 

.65 

No effect. 




23 

226 

.2 

.89 

Atypical 




Mar. 3 

230 

.225 

.97 

Typical 

4.45 

7.30 


9 

234 

.20 

.86 

Typical 7 (Short) 



176 

Feb. 9 




1 




15 








23 








W.ViT, 3 * 

9 1 

158 

.2 

1.27 

Typical 

5.00 

5.65 

178 

Feb. 9 

194 

.4 

2.06 

Typical 




15 

190 

.125 

.66 

No effect 




23 

168 

.225 

1.34 

Typical 




Mar. 3 

228? 

.175 

.77 

Atypical 



Sick 

9 

156 

.2 

1.28 

Typical 

5.00 

5.57 

180 

Feb. 9 

220 

.5 

2.27 

Tj'pical 




15 

222 

.10 

.45 

No effect 




23 

218 

.25 

1.15 

Typical 




Mar. 3 





1 



9 

230 

.20 

.87 

Typical 

5.00 

8.22 


Optimum 


.20 

.86 


5.00 

S.30 

1 
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Rats Nine to Ten Months Old 


]Rat 

Date 

Weiout 

Dose 

CC 

CC 

Pen 

Ko 

Kesult 

Kats 

Pek 

CC. 

Units 

Pen 

CC. 

HI 

Feb 9 

234 

2 

86 

Tj pical 

5 00 

8 35 


15 

230 

2 

.87 

Atypical. 




23 

232 

175 

75 

Atypical 




Mar. 3 








9 

242 

25 

1 03 

AtJT3ieal 



145 

Feb 9 

220 

3 

1 36 

Typical 




15 

210 

175 

8t 

No effect 




23 

226 

2 

80 

Atypical 




Mar. 3 

216 

3 

1 39 

Typical. . 




9 

226 

25 

1 11 

Tjpical 

4 OO 

6.40 

140 

: Feb 9 

236 

4 

1 1 69 

Tj^oica! 




15 

24Q 

15 

63 

No effect 




23 

244 

225 

92 

Atj pical 




Mot. 3 

256 

275 

1 07 

At> pical 




9 

2<M 

3 

I 13 

T>pica! 

1 3 33 

6 30 

147 

Feb 9 1 







1 

15 

274 

125 

46 

No effect 




23 

276 

25 

91 

Atypical 




Mar 3 

278 

25 

90 

Atypical, 




9 

278 

3 

1 09 

Typical 

3 33 

C 52 

148 

Feb 9 

276 

5 

1 81 

Typical 




15 

274 

1 

37 

No effect 




23 

280 

3 

I 07 

Typical 




Mar 3 

282 

2 

71 

Almost no effect 




9 

2S8 

25 

87 

Typical (Short) 

4 00 

8 23 


Optimum 


2 

86 


5 OO 

8 35 


Rats Eleven to Twelve Months Old 


Rat 

Date 

Weight 

Dose 

CC 

CC. 

Per 

Ko. 

Result 

Rats 

Per 

CC. 

Units 

Per 

CC. 

106 

Feb 9 

220 

1 

4 55 

Typical 




15 

226 

2 

89 

Atypical (almost no 




23 

230 

3 

X 30 

At>picsl. 




Mar. 3 

236 

4 

1 70 

Atypical. 




9 

232 

6 

2 58 

Typical. ». 

1 67 

2 76 

120 

Feb 9 

240 

8 

3 33 

Typical 




15 

232 

3 

1 29 

'IVpical (Short). 

3 33 

5 52 


23 

222 

4 

1 8 

laical 




Mar. 3 

220 

25 

1 13 

Atypical 




9 

226 

275 

1 22 

Atypical (typical?) 



121 

Feb 9 

240 

6 

2 50 

Tj'pical, 




15 

228 

4 

1 75 

Typical 




23 

222 

35 

1 58 

Typical 




Mar 3 

220 

3 

I 36 

Typical, 

3 33 

5 23 


9 

222 

25 

1 12 

Typical 7 (Short) 



126 

Feb 9 

266 

4 

1 50 

TjTJical (Short) 




16 

268 

5 

1 85 

Typical 




23 

266 

2 

75 

Atypical (almost no 












Mar. 3 

268 

35 

1 30 

Typical (Short) 




9 

268 

3 

1 12 

Typical 

3 33 

6 30 


Optimum 


3 

1 12 


3 33 

6 39 
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Table II. Shows the values in the various age groups for the 
number of Bats per CC. of follicular fluid extract. These are 
the values which would be used in stating the strength of an 
extract if the weight of the rat were not taken into account. 
The deviation from the mean is given for each age group. 


TABLE II 

Based on Rats Regardless of Weight. 
Arranged According to Age Groups. 


AGE’"' 

AGE 

AGE 

AGE 

AGE MEAN 

2-3 

3-4 

7-8 

9-10 

11-12 

Optimum value 

■ rats per cc 8.00 

. 5.72 

5.00 

5.00 

3.33 5.41 

Deviation from 

the mean ... 48.0% 

5.7% 

7.6% 

7.6% 

39.5% 


Table III shows the values obtained in each age group for 
the number of Allen and Doisy Rat Units per CC. of follicular 
fliiid extract. These values are based on the 140 gram rat as 
the standard. The deviation from the mean is also shown. 

TABLE III 

Based on the HO Gram Rat as the Standard. 


Arranged According to Age 

Groups. 


AGE 

AGE 

AGE 

AGE 

age me.\n 

2-3 

3-4 

7-8 

9-10 

11-12 

Optimum value 

rat units per cc. 7.15 

7.50 

8.30 

8.35 

6.39 7.54 

Deviation from 

the mean 5.2% 

0.5% 

10.1% 

10.7% 

15.3% 


By examination of Table II it will be noted that when the 
weight of the rat is not taken into account there is a wide varia- 
tion in the results of tests for potency of follicular fluid. The 
age group 2-3 months shows a variation from the mean of 48.0 
per cent, and the age group 11-12 months shows a variation of 
39.5 per cent. When the weight of the rat is taken into account, 
as is idone in Table III, the variation from the mean is only 5.2 
per cent in the 2-3 months age group and 15.3 per cent in the 
11-12 months age group. In the other three age groups the 
variation is not great in either table and the reason for this is 


Age In months. 
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undoubtedly that the rats in these three groups are of nearly 
the same weight. 

This experiment leads us to conclude that the effective 
dosage of follicular fluid extract varies directly as the weight 
of the rat. The experiment also shows that rats may he used 
regardless of age if they are in the prime of life. This state- 
ment must be qualified, however, by stating that only rats in 
which the oestrous cycles are regular with the four to six-day 
rhythm, before ovariectomy, should be considered to be in the 
prime of lift. This qualification rules out many rats younger 
than three months, for usually the oestrous cycles have not be- 
come regular until three months of age. The young rats used 
in this experiment were probably better than average in sexual 
development. They were selected from a group of 24 rats of 
the same age because they were the first to show opening of 
the vaginas. This experiment as -well as some of our other 
work indicates that after 11 to 12 months of age the rat is no 
longer in the prime of life and should not be used for stand- 
ardization of follicular fluid. As a general statement it may 
be said that rats between the ages of three and eleven months 
are the best for standardization. 

In order to express the potency of our e.xtracts of follicular 
fluid in terms of the Allen and Doisy rat unit, which is based 
on a rather small rat of 140 grams weight, it is necessary to 
take the weight of the rat into account and to use the factor, 
weight of the rat divided bj* 140 gx'ams. 

It is a pleasure to express our gratitude to Dr. E. M. Hough- 
ton, Director of the iledical Research Laboratories, whose in- 
terest in this problem has enabled us to carry out this work. 

SUMMARY 

1. The results are shown in an experiment on 24 rats in 
a period of five weeks, to determine whether or not the effec- 
tiveness of injections of extract of follicxdar fluid varies with 
the age of a rat and with its body weight. 

2. The experiment indicates that the dosage of extract of 
follicular fluid shoirld vary directly as the weight of the rat. 

3. The age of the lut is of importance only to the extent 
that it should have reached sexual maturity and should not 
have passed the prime of life. 



200 


OVARIAN FOLLICULAR HORMONE 


■ 4. For standardization of extract of follicnlar fluid the 

best rats are those between three and eleven months of age and 
whose oestrous cycles are regular with the four to six-day 
rhythm, before ovariectomy. 

5. In order to have a uniform standard we have adopted 
the Allen and Doisy rat vnit. 

6. Potency of preparations is computed in terms of the 
Allen and Doisy rat unit by using the factor: weight of the rat 
divided by 140 grams. 
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THE EFFECT OF PITUITARY PREPARATIONS ON THE 
BLOOD SUGAR CURVE AND BASAL METABOLISM 

K. M. BOWMAN and G. P. GRABFIELD 

From the Laboratory of Internal Medicine in the Boston Psychopathic 

Hospital 

In a studj’ of the possible effects of pituitary substances on 
metabolism we have previously considered the nitrogen metab- 
olism (1), The present studj' is devoted to possible effects on 
the carbohj'drate and basal metabolism. 

For measurement of the carbohydrate metabolism we have 
used the blood sugar curve of Janncj- and Isaacson (2). Blood 
sugar determinations were made by the method of Folin and 
Wu. While this method of studj' of the carbohj'drate metab- 
olism has been criticized bj' various observers, we can at least 
get some information from this method if changes are consist- 
ently produced. 

Basal metabolism determinations were made with the Both 
modification of the Benedict portable apparatus for the de- 
termination of oxj’gen consumption. The results are expressed 
in per cent of normal according to the Dubois scale. 

The patients used were partlj’ obese and partly of normal 
stature. Some of these patients were suffering from probable 
endocrinopathies. The details of stature as far as they concern 
this work are given in the accompanj'ing table, were under 
standard hospital regime. No effort was made to restrict or 
modify the diet. The patients were not confined to bed. 

Products of Armour & Companj' bought in open market 
were used. They are designated as follow's ; Anterior Pituitary, 
Posterior Pituitary, Whole Pituitary and Pituitrin. The first 
three are desiccated powders, the last a fluid in ampoules. 

It is to be noted that there is a predominance of minus 
values in these patients, and under these conditions certain 
changes seem to be fairly constant. It has been previously 
noted (3) that patients suffering from mental disorders tend 
to have low basal metabolic rates without evidence of mj'xedema 
or hj'pothyroidism. In the five experiments w’ith anterior pit- 
uitary one showed no change in metabolic rate, three shorved a 
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Table Showing Blood Sugar and Basal Metabolism Before and After Pituitary Administration. 
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definite rise in rate, and one showed a lowering. Whole pitui- 
tary showed in five out of seven experiments a slight rise of rate. 
Pituitrin showed in everj' one of four experiments a rise in rate. 
It is believed by some observers that this change in metabolic 
rate after the injection of pituitrin, though small in amount, 
is dependent on the integrity of the thyroid (4). 

In so far as they go these experiments confirm the previous 
ones in regard to a slight rise in basal metabolic rate after the 
administration of pituitary preparations. AVe were unable to 
get any definite information about the sugar metabolism from 
these experiments. 
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Book Reviews 


The Chemical and Physiological Properties op the Internal 
Secretions. E. C. Dodds and F. Dickens • 1925. Oxford 
University Press, New York and London. P. 214. 

The authors have assembled tbe data on the methods of 
preparation and physiological properties of the internal secre- 
tions in an excellent manner. The results of the more impor- 
tant investigations on insulin, tethelin, pituitrin, thyroxin, 
adrenaline, and the ovary are ineluded in this text. Secretion, 
spermine and the parathyroids are briefly discussed. The bib- 
liography contains many valuable references. This book is 
heartily recommended as an excellent treatise on the subject. 


Contribution a L ’Etude des Dystrophies de la Puberte. G. 

Boulanger-Pilet, 1924. Louis Arnette, Paris. 

The author offers a well written, succint review of the 
literature — confined largely, however, to French writers — ^to- 
gether vdth a record of a considerable number of personal clin- 
ical observations. He takes up the involvement of the skeletal 
structures and the adipose tissue in the .pubertal dystrophies. 
Their origin is then discussed from both the endocrine and the 
nervous points of view. The work concludes with a seven page 
bibliography. Special importance is ascribed to the gonads 
among the endocrine factors and to syphilis in the genesis of 
disorders dependent upon nervous influences. 
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Abstracts 


Action of the small and large doses of adrenaline upon iho motility 
of the small intestine of man. Danielopolu (B.), Simicl (D.) & 
Dimitriu (C.), Compt. rend. Soc. d. Biol., 1925, 02, 1146-1148; 
Ahst., Rev. franc. d’Endocrinology, 6, 436. 

Small doses of adrenaline affect the parasympathetics exclu- 
sively while large doses have an effect predominantly upon the 
sympathetics. Thus small doses retard cardiac rhythm, decrease 
blood pressure and exaggerate gastric and oesophageal motility, 
■while the larger doses accelerate the heart rhythm, raise the blood 
pressure and inhibit the stomach and oesophagus. The work of 
the authors sho'ws that these conclusions are applicable also to the 
action of adrenaline upon the small intestine of man. An in- 
travenous injection of 1 cc. of a 1/300,000 of adrenaline exagger- 
ates the amplitude of the peristaltic contractions. A much larger 
dose produces a marked diminution of the contractions. Occasion- 
ally the peristaltic contractions disappear entirely. 

Experiments with adrenal Insufliciency. Hartman (P. A.), Proc. 
Soc. Exper. Biol. & Med. (N. Y.), 1926, 23, 467-468. 

Seventeen adrenalectomized cats lived on the average about 
50 hours after operation when untreated. Cats treated with injec- 
tions of cortical extract, obtained with alcohol, ether, glycerol and 
olive oil, lived to varying periods up to 90 hours. Twenty-two cats 
treated with saline extracts of cortex lived on the average 146.6 
hours. — J. C. D. 

.iction of adrenalin, pituitary extract, and histaniin on capillaries of 
frog tongue (XJntersnchnngen iiber die AVirkung von Adrenalin, 
HsTpophysenextrakt und Histaniin auf den Blutstrom in den klein- 
sten Gefiissen der Frosclizunge) . Killian (H.), Arch. f. exper. 
Path. u. Pharmakol. (Leipz.), 1925, 108, 255-279. 

Adrenalin applied directly or given subcutaneously produced 
contraction of arteries, arterioles and arteriole capillaries. Pitui- 
tary extract applied locally or given by subcutaneous or intravenous 
injection caused general vaso-constriction. Histamin brought about 
general vaso-dilatation extending to the venous capillaries. Effects 
were recorded photographically. — G. B. B. 

Histological changes in the adrenal glands of guinea pigs subjected 
to scurvy and severe inanition. Medes (Grace! & Lindsay 
(Blanche), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 23, 
393-394. 
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These glands show hemorrhagic infiltration between the col- 
umns of cortical cells at the periphery of the medulla. There is 
also cell degeneration hut this is not so striking. These changes 
agree with those described by McCarrison in 1921 in similar ex- 
periments. 

The action of adrenine on the nitrogen, creatinine, and creatine 
excretion (Zur Frage der AVirkung des Adrenalins auf die Stick- 
stoff-, Kreatinin- und Kreatinausscheidung) . Palladia (A.) & 
Tichwinskaja (W.), Arch. f. d. ges. Physiol. (Berk), 1925, 210, 
436-441. 

If adrenine is injected once daily in gradually increasing doses 
into rabbits, it has no influence on nitrogen or creatinine excretion 
with normal diet. If it is injected twice daily, with rapidly in- 
creasing doses, there is on the other hand markedly increased ex- 
cretion of nitrogen and creatinine, and further, creatinuria. — ^A.T.C. 

Tolerance for epinephrine. Ricaldoni (A.), Bull. Soc. Mdd. d. hop. 
(Par.), 1925, 49, 1627-1628; Abst., J. Am. M. Ass., 86, 724. 

Ricaldoni examined a patient with asthma who bad been in 
the habit of injecting himself with epinephrine for 13 years (0.006 
gm. daily for 10 years, then from 0.009 to 0.012 gm. daily for 3 
years). This epinephrine addiction did not seem to have induced 
marked changes in the cardiovascular apparatus. The man was 
th’in and pale, but his earning capacity was unimpaired and there 
was no hypertension. 

Addison’s disease, with report of cases. Swan (W. H.) & Bortree 
(L. W.), Boston M. & S. J., 1926, 104, 712-714. 

A brief consideration of seven patients, all of whom had tuber- 
culous histories. All patients died. Substitution therapy of vari- 
ous kinds was tried in six cases. In one case pituitary extract 
relieved the patient somewhat, but in the other cases no result 
could be observed. — J. C. D. 

The blood sugar level and the epinephrin content of the suprarenals 
of the rabbit in diphtheritic intoxication. Mikami (S.), Tohoku 
J. Exper. Med. (Sendai), 1925, 6, 299-324. 

Diphtheria toxin (0.1 cc.) was injected intravenously into rab- 
bits (0.5-5. 5 cc. per kgm.). The lethal dose for the guinea pig is 
0.12 cc. In doses above 3 cc. the blood sugar increased 81% or 
more, reaching its maximum in 2 to , 5 hours. In smaller doses 
0.8-3 cc. diluted with saline (0.024-0.2 kgm.) hyperglycemia, 
averaging 133%, occurred in 2 to 6 hours. Rabbits- died in 24 
hours. The upper limit of original toxin fluid not capable of call- 
ing forth hyperglycemia Avas 0.05 cc. per kgm. In one series 
where 0.02-0.05 cc. per kgm. was used, rabbits were killed 24-29 
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hours later. Blood sugar was low, liver glycogen and epinephrin 
of adrenals low as well. As a control, rabbits were injected with 
the same quantity of bouillon fluid with negative results. As a 
second control the toxin was neutralized by antitoxin and the same 
quantity injected with negative results. Double splanchnectomy 
prevented any marked rise of the diphtheria hyperglycemia. The 
author explains diphtheria hyperglycemia as being of central origin. 
He further studied the epinephrin content of the adrenals hourly 
in the course of diphtheria poisoning, which brought on depletion 
of the epinephrin storage of the adrenals. The loss was small 
the first hour, reached its peak about the sixth hour, decreased 
again so that it reached its normal at about the eighth or ninth 
hour of the poisoning. As the blood sugar went up, the epinephrin 
content of the adrenals went down, the hyperglycemia curve slightly 
preceding: finally both curves came together in the ninth and 
tenth hour. Toward the end of life, blood sugar content and 
epinephrin store were greatly decreased, liver glycogen remaining 
the same. In one group of rabbits the splanchnic nerves on one 
side were previouslj' divided: one-half of these were killed at the 
sixth hour, the other half at the twenty-first and thirty-sixth hour 
of intoxication. In the first group the epinephrin of the intact 
side was greatly decreased and on the denervated side almost un- 
changed. In the second series the absolute quantity and percent- 
age content of epinephrin was the same in both glands. In such 
a long period of poisoning, denervation could not protect the gland 
from loss of epinephrin. In the dying period of poisoning about 
2/5 of the epinephrin storage was gone. When an animal is grad- 
ually poisoned with diphtheria toxin and lives a day or more in a 
somewhat moribund state, not hyperglycemia but hypoglycemia 
occurs. This persists 24 hours or more. The epinephrin of the 
adrenals as well as liver glycogen are markedly diminished. Dou- 
ble splanchnectomy does not protect the animal from the diminu- 
tion of these 3 substances. — H. J. John. 

The ovarian follicular hormone: a study of variation in pig, cow 
and hnninn ovaries. Allen (E.), Proc. Soc. Exper. Biol. & Med. 
(N. Y.). 1926, 23, 383-3S7. 

The author used as a standard for comparing the potency of 
different samples of follicular hormone the least amount of lipoid 
extract that will produce a definite physiological reaction in the 
spayed adult rat. Using this standard he finds in sows a variation 
from 2S rat units before ovulation to 2.1 units after ovulation, and 
in cows from 4.6 units before to a non-measurable amount after. 
In the human the highest value, 7 rat units, was during the third 
week from the start of the previous menstruation. In the fourth 
week the yield was 2 units. In women, then, the hormone con- 
tent is high and it does not vary as abruptly as in cows and sows. 
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“This might account in part for (1) the longer duration of the 
menstrual cycle (in man), (2) the longer portion of the cycle dur- 
ing which mating instincts may be in evidence, and (3) the con- 
tinuance of the anabolic and secretory phase for a considerable 
period after ovulation.” — J. C. D. 

The menstrual cycle in the monkey; eflfect of double ovariectomy 
and injury to large follicles. Allen (E.), Proc. Soc. Exper. Biol. 
& Med. (N. Y.), 1926, 2.3, 434-436. 

The work was carried on with five monkeys. The author 
summarizes and concludes: (1) The removal of both ovaries on 
the first day of menstruation had no apparent effect on that period. 
(2) Double ovariectomy or injury to large follicles dated toward 
the end of, or immediately after, the follicular phase of the cycle 
was followed by apparently typical menstrual bleeding. These 
experimental menses appeared from 5 to 13 days before the expec- 
tation as calculated by the length of previously observed cycles 
and by Corner’s mode for cycle length to 27 days. (3) External 
coloring and swelling disappeared after double ovariectomy. Prom 
these data it is concluded that menstruation is probably due to an 
absence of follicular hormonal stimulus after it has been acting 
for a certain period of time. In this connection it should be noted 
that the presence of the follicular hormone has been demonstrated 
in human corpora lutea. It is quite possible that the corpus of the 
monkey may also continue to secrete the follicular hormone, thus 
postponing the onset of menstruation. — J. C. B. 

Ovarian grafting. Bell (W. B.), Surg., Gynec. & Obst. (Chicago), 
1925, 41, 706-710. 

Ovarian grafting rather than complete ovariectomy is recom- 
mended in certain cases of salpingo-oophoritis and non-malignant 
ovarian neoplasms. In the series of cases reported upon, auto- 
plastic grafts alone were successful. The most desirable location 
was the body of the rectus muscle. Out of a total of 187 cases, 
118 were analyzed. Functional results, or the non-appearance of 
symptoms of the menopause, were obtained in 80% or 98 of these 
cases. Menstruation has continued in some cases for as long as 
seven years after the operation. In two cases the formation of 
follicular cysts in the grafts was accompanied by menorrhagia. 

— ^M. 0. Lee. 

Necrosis of the corpus luteum of pregnancy. Brennan (D.) & 
Cohen (M.), Surg., Gynec. & Obst. (Chicago), 1926, 42, 228-235. 

This may occur in pernicious vomiting of pregnancy, and prob- 
ably has the same significance as has necrosis of the liver and kid- 
neys in this disease. — A. T. C. 
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Xl>c sc-vunl cycle in tlic fcniaic of ninininnlK. Tlie follicular phase, 
(lie cycle sexud chez la fcniello dcs maminiKrcs. fitude do la 
phase folliculaire) . Courrler (R.), Arch, de biol. (Lidge & 
Par.), 1924-25, 34, 369-473; Abst., Physiol. Abst., 1926, 10, 605. 

In the adult female of mammals the generative organs and 
mammary gland undergo cyclic changes which are chronologically 
and intimately connected with the maturation of the Graafian fol- 
licles and the formation of the corpus luteum. During the former 
process (follicular stage) the mammary and uterine glands become 
hypertrophic, the oviduct enters a phase of intense secretion, and 
the vaginal epithelium actively proliferates. These phenomena are 
considerably accentuated during the luteinic stage. They are very 
likely brought about by a substance (folliculine) which can be 
extracted from the liquor folliculi and used for control experiments. 

The specific dynamic action of protein in cliildrcn before and dur- 
ing the period of puberty. Gottche (O.), Klin. Wchnschr. 
(Berk), 1925, 4, 2062-2064; Abst., Chem. Abst., 20, 228. 

The sexual hormone and the thyroid hormone increase the 
basal metabolic rate and decrease the specific dynamic action of 
protein. The action of the hypophyseal hormone is the reverse 
of the above. In short, the hypophysis is antagonistic to the thy- 
roid and to the sex glands. Ingestion of protein by adults in- 
creases the oxidation process by 30%. In young children (pre- 
puberty period) protein calls forth only a 20% increase in the 
oxidation rate. In such children the hypophysis and thyroid are 
active; but the sexual hormone is absent. The action of- the^ hy- 
pophysis is predominant. The early stages of puberty are char- 
acterized by a 10-35% increase in the basal metabolic rate and a 
marked decrease in the specific dynamic action of protein, the 
mean value being about 5% as compared to 30% in adults. The 
influx of the new hormone has destroyed the previously existing 
balance between the hypophysis and thyroid with a temporary sup- 
pression of the hypophyseal activity. The period of puberty is 
associated with a tendency to establish a new balance between the 
endocrine organs so that the basal metabolic rate steadily de- 
creases to normal and the specific dynamic action of protein stead- 
ily rises to the adult value of 30%. ^ 

The corpus luteum as the source of the follicular hormone. John- 
ston (C. G.) & Gould (V. L.), Surg., Gynec. & Obst. (Chicago), 
1926, 42, 236-240. 

The amount of care exercised in collecting corpus luteum ma- 
terial is an important factor in testing for the follicular secretion. 
Using rats and rabbits, no noticeable changes were produced in the 
genital tract by injection of the alcohol-ether-acetone extract of 
carefully collected corpora lutea of pigs. Neither pregnancy, nor 
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ttoe size, consistency, nor color of the corpora lutea had any effect 
on the results obtained, while repeated positive results have been 
obtained with the corresponding extract of the liquor folliculi of 
hog ovaries. It is concluded that the corpus luteum does not pro- 
duce the active internal secretion which produces hyperplasia of 
the uterus and vagina. — A. T, C. 

Bstrus-inducing hormone. Lacquer (B.), Hart (C. P.), de Jongh 
(S. E.) & Wijsenbeek, Deutsche med. Wchnschr. (Berl.), 1926, 
52, 52-54; Abst., J. Am. M. Ass., 80, 727. 

The authors confirm Zondek and Brahn’s discovery of a water 
soluble hormone of the estrual cycle. They suggest the name 
"menformon” for it, but want it reserved exclusively for such 
preparations as contain in 1 mgm, of substance at least ten doses 
sufficient to provoke the estrual cycle in a castrated mouse. The 
pure preparations contained too little substance to be analyzed 
chemically. They believe that the hormone probably contains no 
protein nitrogen, phosphorus or cholesterol. 

The use of corpus luteum to prevent nausea in radiation therapy 
of uterine conditions. Lafferty (R.. H.) & Phillips (C. C.), Am. 
J. Roentgenol. & Therapy (N. Y.), 1925, 14, 381-486. 

The patients in the 16 cases reported ranged in age from 25 
to 45 years. Of these, 10 were entirely relieved, 4 were improved 
and 2 were unimproved. One of the unimproved patients was 25 
years of age, the other 45. All of these 16 patients were known 
to become very much nauseated following small doses of roentgen 
rays, when corpus luteum was not used. Some of those listed as 
completely relieved were given the extract on alternate treatments 
and each time it was not given they were very much nauseated. 
In making this report the authors assert that they realize that the 
number of cases is too small to warrant positive conclusions, but 
the results were so uniformly good that it seemed wise to report 
them in order that others may try the same treatment. It is im- 
portant, in their opinion, that the injections be given intravenously, 
1 to 2 cc. being used immediately after radiation treatment. 

— Author’s Abstract. 

Ovarian Grafts, Pettinari (V.), Arch. ital. de Biol. (Pavia), 1924, 
74, 62-72. 

Pettinari has made a large number of grafts of ovaries in sev- 
eral species of animals. He reports the expected signs of secre- 
tion of grafts and correlates these results with a histologic study. 
Follicular maturation with corpus luteum formation may occur in 
autoplastic grafts; follicular atresia is characteristic of hetero- 
sexual grafts. He concludes that the follicles are the principal 
source of hormone production, the corpus luteum having no par- 
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ticular endocrine action. He believes that the hormone from the 
follicles is the only one necessary for hypertrophy and secretion of 
the mammary glands. — ^E. Allen. 

Fate of ovarian graft. Rheaume (P. Z.), Union mdd du Canada 
(Montreal), 1925, 54, 686-690; Abst., J. Am. M. Ass., 86, 518. 

Rheaume had opportunity to examine an ovary that had been 
transplanted into the abdomen after bilateral ovariectomy five years 
before. After the operation the woman suffered exceptionally se- 
verely from the phenomena of the induced menopause. At the 
recent laparotomy (required for a different disease) the ovary ap- 
peared reduced to ope-half its former size. It was enclosed in a 
fibrous capsule but rvas abundantly supplied with vessels and was 
well nourished and anatomically almost intact. The physiologic 
function of the gland, however, had evidently never been resumed. 
Rheaume thinks that ovarian grafting is worth even less than 
grafting monkey testicles in men. 

E.vperimental hypertbjToidism and the germ glands in amphibians, 
witbi special reference to the primitive interstitial tissue. Spei- 
del (C. C.), Anat. Record (Phila.), 1925, 31, 65-78. 

Frog tadpoles, in which metamorphosis has been hastened by 
desiccated sheep thyroid, exhibit an increase in the mitotic activity 
of the intertubular mesenchymal cells. These cells are held to 
be the progenitors of the interstitial cells. Thyroid treated tad- 
poles also show a definite, though not conspicuous, increase in the 
rate of proliferation of spermatogonia and, to a lesser degree, 
oogonia. The author believes that the effect of hyperthyroidism 
upon the primitive interstitial cells suggests a part of the mechan- 
ism by which early maturity in secondary' sexual characteristics 
is attained by hyperthyroid individuals. — W. J. A. 

Release of the sexual cycle, development of the sex characteristics, 
reactivating action on the senile female organism through ova- 
rian and placental extract (Auslosung des se.xualzyMus, Enttvick- 
lung dec Gesclilechtsmerkmale, reaktivierende Wirkung auf den 
senllen weiblichen Organismus durch Ovar- nnd Placentaextrakt) . 
Steinach (B.), Heinlein (H.) & Wiesner (B. P.), Arch. f. d. ges. 
Physiol. (Berl.), 1925, 210, 598-611. 

The experiments reported were made with rats and guinea 
pigs, the results of which are indicated in the title. — A. T. C. 

Rejuvenation. IValker, K. M., Practitioner (Bond.), 1925, 115, 
84-90. 

This is a general discussion without experiments or detailed 
case reports. The author has seen some improvements as a result 
of ligating the vas deferens, but better results from transplants of 
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human testicle into the tunica vaginalis. The improvement in 
these patients is general but not particularly noticeable in the realm 
of sexual functions. He finds ligation of the vas specially bene- 
ficial in paralysis agitans. — J. C. D. 

Aqueous solution of ovarian hormone. Zondek (B.) & Brahn (B.), 
Klin. Wchnschr. (Berl.), 1925, 4, 2445-2446. 

A method described In abstract for the preparation of a water 
soluable extract of placenta or ovarian follicular fluid. The lipoid 
residues from alcohol, ether and chloroform extractions were boiled 
in acetic acid. The filtrate was cooled, causing a percipitate to 
settle out. This was then cleared and neutralized. It W'as then 
concentrated in vacuo and used for injections. No statement is 
made of the number of tests nor the yield of active material. The 
extract was tested for activity by injections into spayed mice, the 
oestrous reaction of the vaginal epithelium being the criterion of 
a positive extract. Intravenous injections into mice and guinea 
pigs were not injurious. — E. Allen. 

The hypophyseal cachexia — A synthetic review (La chasessia ipofl- 
saria — RMsta sintetica). Bolsi (D.), (Siena), 1924, S. Bernar- 
dino. 

The syndrome discovered by Simmonds (1914) is more char- 
acteristic in women than in men, owing to the partial and finally 
the total disappearance of menstruation before the climaterium. 
Other symptoms in progressive cachexia are: loss of weight, modi- 
fication of the skin (which becomes light yellow), early senility, 
loss of body hair — very seldom the head hair, loss of teeth (par- 
tial or total), sometimes atrophy of the lower jaw, a severe degree 
of anemia, sometimes eosinophilia and at times hypethermia. In 
the nervous system one finds asthenia and adynamia and even 
apathy and psychomotor torpor. The syndrome is hardly ever 
complete. In a case of quick growing tumor the hair symptoms 
as well as the cachexia may not show. At times there is no note 
of senility. Fever occurs only in cases of septicemia. Polydipsia 
and polyuria and even acromegalic symptoms may appear, preced- 
ing the cachexia. A case reported by Mieremer showed only a 
condition of lethargy and lesion of the hypophysis. In a rapidly 
growing tumor the process may be very quick, but usually is very 
slow. Arrest of symptoms is seldom found. Hypophyseal opo- 
therapy seems to he of some value though never entirely curative. 
The syndrome is oftener found in women and it might he referred 
to embolism (often after confinement) with consequent fibrosis of 
the gland (Simmonds). Fahr contends instead for an inflammatory 
process. Lesions of other glands have often been found, especially 
the thyroid, the adrenals and the ovaries. — -G. Vercellini. 



HYPOPHYSIS 


213 


A case of sclerosis of the anterior lobe of the hypophysis with 
cachexia (Un caso di sclerosi del lobo antcrioro dell' Ipoflsi- 
considerazioni sulla cachassia ipoflsaria.) Bolsi (D.)t (Siena), 
1925, S. Bernardino. 

A case of cachexia in a woman who had dementia praecox 
from the age of 20 years and a torpid tuberculous lesion at the 
apex of her right lung diagnosed at her 55th year. At autopsy 
the anterior lobe of the hypophysis appeared very much reduced, 
leaving an empty space in the sella. The posterior lobe appeared 
normal, bUt there was sclerosis of the pars intermedia and even 
more of the anterior lobe. The total weight of the gland wms 32 
cgm. Discarding the mental condition as well as the torpid tuber- 
culous lesion as a cause of cachexia, the condition would appear 
to have been due to the hypophyseal lesion. — G. Vercellini. 

Date eunucoidism and syphilitic dyspituitarism (Euimcoidismo 
tardivo e dispituitarismo sifilitico). Coppola (A.), (Siena), 1925, 
S. Bernardino. 

The patient reported by the author was of a family in which 
polysarcia and familial deafness were found in the last four gen- 
erations The patient contracted syphilis when 28 years of age. He 
was under treatment only three months. He was married at the 
age of 30 and had five children, three of whom were living. From 
the ages of 28 to 30 he gained 20 Itgm. in weight. At 48, follow- 
ing a severe frorito-occipital headache (four months) he lost 34 
kgm. in weight, 25 teeth were lost in a few weeks and he had se- 
vere polyuria and polydipsia (two months). He improved on mer- 
curial treatment, but two years after had a gummatous osteitis of 
the nasal bones, which improved under new mercurial treatment. 
At 50 he lost his potentia and three years later his voice had lost 
its male timbre, and all the hair of the body (head e.xcepted) had 
fallen. Finally he presented asthenia and hypersomnia. The x-ray 
showed diffused basilar hyperostosis. The pluriglandular syndrome 
can be explained by the action of the hypophysis on the gonads 
and of these on the thyroid as well as on the adrenals. 

' — G. Vercellini. 

Kelation of the pituitary to carbohydrate metabolism (Zur Frage 
einer Beziehung der Hj-pophyse ziun KoMenliydratstoiTwechsel) . 
Fukui (T.), Arch. f. d. ges. Physiol. (Berl.), 1925, 210, 427-431. 

Injection of posterior and of anterior pituitary extracts had no 
definite influence on the liver glycogen of normally fed rats, and 
did not influence the effect of thyroid on liver glycogen. — A. T. C. 

Mid-brain changes in diabetes insipidus (Ueber Zwischenhimveriin- 
derungen hei Diabetes insipidus). Kiyono (H.), Arch. f. path. 
Anat. u. Physiol. (Berl.), 1925, 257, 477-489. 
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Report of the case of a 59-year-old woman who had shown 
symptoms of diabetes insipidus for 13 years. Her father died of 
diabetes, her mother of carcinoma of the uterus. Another mem- 
ber of her family had Addison’s disease. The outstanding symp- 
toms In this case were thirst, polyuria, intestinal disturbances, 
gradually increasing weakness, staggering gait, partial deafness. 
The anatomical basis for the diabetes insipidus was found in a 
marked round cell infiltration of the tuber cinereum. The cell 
nuclei in the tuber cinereum, nucleus tuberis, nucleus supraopticus 
and the nucleus paraventricularis were markedly changed. There 
was pronounced atrophy of the posterior lobe of the hypophysis, 
which the author believed to be a result of the long continued in- 
tense injury to the tuber cinereum. The thyroid showed atrophy 
of the acinar epithelium and marked fibrosis. Other glands of 
internal secretion also showed pathological changes. Chronic inter- 
stitial nephritis was present. The author believes that his find- 
ings justify the conclusion that nerve fibers pass from the tuber 
cinereum peripherally to the hypophysis. — J. P. S. 

A simple method for the biological assay of hypophysis preparation. 
Loewe (S.) & Ilison (M.), Klin. Wchnschr. (Berk), 1925, 4, 
1692; Abst., Chem. Abst., 20, 448. 

Small pieces of frog skin, immersed in a nutrient medium, 
react toward hypophysis extract exactly as does the intact frog; the 
skin becomes deeply pigmented. Examination of such skin sec- 
tions under the microscope shows that this coloration is caused by 
an excitation of the dormant pigment cells with a consequent pig- 
mentation. A maximum conversion of dormant into active pig- 
ment cells occurs in 15 minutes. The percent conversion of dor- 
mant into active, fully pigmented cells, in 15 minutes is directly 
proportional to the strength of the preparation. A good prepara- 
tion gives 100% conversion. This method of assay is preferable 
to the uterus contraction method because the reaction is specific 
for hypophyseal extract. 

The presence of an o.vytocic substance (posterior hjiiophysis ex- 
tract) in cerebrospinal fluid. Shapiro (S.), Arch. Neur. & Psy- 
chiatry (Chicago), 1926, 15, 331-340. 

Of 28 cerebrospinal fluids obtained from 26 different patients, 
none caused an oxytocic effect on the virgin guinea-pig uterus. 
They had, indeed, a tendency to inhibit contraction. The intrave- 
nous injection of pituitary extract failed to cause an increased secre- 
tion of the active principle present in the posterior lobe of the 
hypophysis into the cerebrospinal fluid within three minutes after 
injection. — R. G. H. 
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Hypophysial fat dystrophy with hj-pcrglyceiula and glycosuria. 
Shapiro (S.) & Kliatsbco (M. G.), Arch. Neurol. & Psychiat. 
(Chicago), 1926, 15, 86. 

The patient was a woman 47 years of age with typical hy- . 
pophyslal fat dystrophy associated with a tumor in the region of 
the hypophysis. This was definitely proved by roentgen and care- 
ful neurological e.vaminations. In addition hyperglycemia and gl}'- 
cosuria were present. It is the general belief that the fat dystro- 
phy which occurs on Prdhlich’s syndrome results from increased 
fat formation consequent to the high glucose tolerance that usually 
is seen in these cases. The development of increased fat deposits 
in the presence of an apparent diabetes mellitus, therefore, is offered 
as evidence that the fat dystrophy is not dependent upon an in- 
creased glucose tolerance for its formation. — Authors' Abstract. 

The chemical regulation of the heart beat by the liver (Ueber die 
chemischo Regulierung dcs Herzsclilags durch die Leber) . Asher 
(L.), Arch. f. d. ges. Physiol. (Berl.), 1925, 200, 606-606. 

When all sources of error are excluded, the perfusate from 
the liver still contains a specific substance which, tested on the 
frog’s heart, augments and accelerates the beat. — A. T. C. 

Studies on the influence of diet on the action of certain internal 
secretions, m. Insulin and adrenine action with acid ns com- 
pared with basic diets (Studien iiber den Einfluss der Ernahrung 
auf die Wirkung hestimmter Inkretstofl'e. HI. Insulin- und Adre- 
nalinwirkung bei Verabrcichung "stiurer” bezw. “basischor” 
Nahmng). Abderhalden (E.) & Wertheimer (E.), Arch. f. d. 
ges. Physiol. (Berk), 1924, 205, 559-570. 

Rabbits on acid diet (oats) react to insulin much more weakly, 
as measured by lowering of blood sugar, than others on basic 
(green food) diet, but adrenine produces a much stronger hyper- 
glucemia in the former. The alkali-reserve is lowered in acid-diet 
rabbits, and the velocity of settling of the red corpuscles is much 
slower, — A. T. C. 

Influence of diet on the action of certain internal secretions. IV. 
(Studien iiber den Einfluss dor Eraahrung auf die AVirfcung 
hestimmter Inkretstoffe. (IV). Abderhalden (E.) & Wertheimer 
(E.), Arch. f. d. ges. Physiol. (Berk), 1924, 20G, 451-459. 

Hyperglycemia produced artificially by subcutaneous injection 
of glucose is maximal with an acid diet and but slight with a basic 
diet. Fructose and galactose give the same blood sugar curves, 
no matter what the diet. — A. T. C. 

Diabetes and insulin. Banting (P, G.), Can. M. Ass. J. (Montreal) 
1926, 16, 221-232. 
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The Nobel lecture (Sept., 1925) giving the history of the dis- 
covery, the present method of preparation, and that of standard- 
ization, the present method of use of insulin in diabetes, evidence 
from case reports of improvement in carbohydrate tolerance under 
insulin treatment,. nnd, in one case, that of a young boy, of regen- 
erative acinar and islet changes in the pancreas after a year’s 
insulin treatment, revealed at post-mortem examination following 
accidental death. — A. T. C. 

On the possible iodemetric estimation of insuUn. Brand (E.) & 
Sandberg (Marta), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 
23, 313-316. 

The authors allow an excess of iodine solution to react with 
insulin previously twice precipitated at the isoelectric point in the 
presence of a neutral buffer under standard conditions. The amount 
of iodine used in the precipitation of the insulin which results is 
estimated by titration. The results obtained by this method so far 
parallel very closely the values as found by the physiological 
method. — J. C. D. 

The relation of the thyroid gland to the action of insulin. Burn 
(J. H.) & Marks (H. P.), J, Physiol. (Lond.), 1925, CO, 131-141. 

The experiments were made to test further Macleod’s hypothe- 
sis that during hypoglycemia produced by insulin the liver dis- 
charges glycogen and raises the blood sugar to the normal level. 
They find that section of both splanchnic nerves in the cat in- 
creases the hypoglycemic reaction of insulin. In rabbits when 
the hyperglycemic reaction to adrenalin is large, the hypoglycemic 
reaction to insulin is small and vice versa. Thyroidectomy dimin- 
ishes the adrenalin and increases the insulin reaction. Thyroid 
feeding, so long as the liver glycogen is not diminished, increases 
the reaction to adrenalin and decreases the reaction to insulin. In 
prolonged thyroid feeding if the liver glycogen disappears the hy- 
perglycemic reaction to adrenalin diminishes and the hypoglycemic 
reaction to insulin increases. The evidence confirms the view that 
the liver by liberating sugar from its glycogen store antagonizes 
the hypoglycemia produced by excess of insulin in the circula- 
tion. — T. C. B. 

Insulin-glucose treatment of surgical shock and non-diabetic acido- 
sis. Fisher (D.) & Mensing (E.), Surg., Gynec. & Obst. (Chi- 
cago), 1925, 40, 548-556. 

Three cases of pre-operative, non-diabetic acidosis are reported 
in which subcutaneous administration of insulin, with glucose given 
intravenously\caused a disappearance of ketosis far more rapidly 
than glucose alJtae. In five cases of surgical shock the same treat- 
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ment caused a rapid and definite disappearance of the typical clin- 
ical symptoms. — A. T. C. 

11. rhysicnl and chemical studies of human blood from cases of 
-^liabetcs-mcllitus. Foshay (L.), Arch. Int. Med. (Chicago), 1926, 
37, lS-31. 

A study of the physical and chemical changes which occur in 
the blood of diabetic patients as a result of the anhydremic or 
hydremic effects of hypoglycemia. Sixty-one samples of deflbri- 
nated blood from 22 cases of diabetes mellitus were analyzed for 
electrical conductivity of whole blood and of blood serum, eryth- 
rocyte counts, volumes per cent of serum and cells, average 
erythrocyte volume, glucose and chlorin concentrations in both 
serum and erythrocytes, and in some cases the serum carbon 
dioxid combining power. In young, untreated diabetic patients 
without arteriosclerosis, anhydremia and diminished alkaline re- 
serve were noted constantly, as evidenced by depression of the elec- 
trical conductivities, high erythrocyte counts, diminution in the 
volume per cent of serum, increase in the volume per cent of cells, 
diminution of whole blood chlorides, frequently an increase in 
the corpuscular chlorid, and a diminution of the serum carbon 
dioxid combining power. 

In arteriosclerotic diabetic patients, hydremia was the rule. 
The electrical conductivities were not depressed, erythrocyte counts 
were normal or lower, the volume per cent of serum was higher 
than normal, the average erythrocyte volume was not increased, 
blood chlorid was not diminished, and the serum carbon dioxid 
combining power was within normal limits. The blood findings 
from all patients in diabetic coma were alike regardless of the 
presence or absence of arteriosclerosis, and represented merely an 
exaggeration of all the departures from the normal that are cus- 
tomarily present to a much less extent in all young diabetic 
patients. In young patients with diabetes there is evidence 
of both anhydremia and diminution of the alkaline reserve at all 
times, which disappear rapidly under insulin and dietetic therapy. 
In arteriosclerotic diabetic patients, exsiccation and anhydremia do 
not occur, and there is no evidence of diminished blood alkalinity 
until the patient Is in coma or nearly so. Anhydremia itself pro- 
duces acidosis and in the younger patients this is added to the 
volatile acidosis which results from deranged fat metabolism. 
Hence the young diabetic patient is always potentially a case of 
impending diabetic coma. Adequate therapy demands special at- 
tention to the fluid intake. The absence of anhydremia in arterio- 
sclerotic patients is believed to be due to arteriosclerotic changes in 
the kidneys which do not permit the latter to respond to hyper- 
glycemia by excessive diuresis. — ^Author’s Abst. 
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Tho chemical nature of insulin. Funk (C.), Proc. Soc. Exper. Biol. 
& Med. (N. y.), 1926, 23, 281 . 

A precipitate was obtained by treating insulin containing 10 
clinical units per mgm. with naphthol yellow S. This precipitate 
was physiologically active. Study of it indicates that insulin is 
probably a polypeptide with a molecular weight around 700. It 
contains one atom of sulphur and 20 of nitrogen. — J. C, D. 

Surgical complications of diabetes under insulin treatment. Gager 
(L. T.), Surg. Gynee. & Obst. (Chicago), 1925, 40, 630-634. 

Use of properly balanced diet and adequate doses of insulin 
will maintain carbohydrate metabolism sufficient to prevent acidosis, 
and keep the blood sugar low, thus providing an essential basis of 
satisfactory wound healing. Infections should be given the benefit 
of early operation, both from the standpoint of the diabetes and of 
the surgical condition. — A. T. C. 

Action of the pancreas on the vagus [Action due pancreas sur le 
tonus et I’c-vcitabiUte pneumogastrique (Note preliminaire.) ] 
Garrelson (L.), Santenoise (D.) & LeGrand (A.), Compt, rend. 
Soc. de biol. (Par.), 1925, 93, 1233-1235. 

A preliminary report regarding the effect of the pancreas on 
the vagus. The removal of the pancreas causes acceleration of the 
heart rate and decrease of the amplitude. The respiratory rhythm 
is also affected. An active substance is secreted into the blood 
stream by the pancreas. — E. Larson. 

Hjqpoadrenalism and dy.'iinsulinism. A new pluriglandular sjii- 
dromo (Tj'po-epinephrie et dysinsulinismo. 'Nouveau syndrome 
pluriglandulairc) . Gougerot (H.) & Peyre (E.), Compt. rend. 
Soc. de biol. (Par.), 1925, 93, 1202-1203. 

A report of four cases in which there was a Iqw blood sugar 
(60-67 mgs. per 100 cc.) associated with an abnormal fatigability 
and vascular hypotension. The mechanism of the condition is ob- 
scure. Three of the subjects were syphlitic. The condition was 
improved by antisyphlitic combined with pluriglandular treatment. 
It is stated to be important to recognize the relation between the 
adrenals and the internal secretion of the pancreas. — E. Larson. 

The method of action of insulin. I. Insulin and the glucose parti- 
tion between fluid and non-fluid systems (J5ur Frage der Wir- 
Icungsweise des Tnsulines. I. Insulin und die Glncosevcrteilung 
z^vischen fliissigen tind nichtiiiissigen Systemen). Hausler (H.) 
& Loewi (0.), Arch. f. d. ges. Physiol. (Berk), 1925, 210, 
238-279. 

Glucose added to a suspension of blood-vessel pulp iu normal 
saline, oxalate plasma or serum, remains completely in the liquid 
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phase. In presence of insulin, 6% of glucose on the average, is 
hound to the tissue. Glucose added to sodium fluoride ox blood is 
not bound to the corpuscles: insulin binds it. Human sodium 
fluoride blood partitions glucose between cells and plasma. Insulin 
increases the amount bound to the cells. Human red blood 
corpuscles saturated with glucose give up to glucose-free saline less 
glucose in the presence of insulin. The degree of insulin action 
depends on the glucose concentration of the system, the amount of 
insulin, the proportion of red cells and the nature of the fluid sys- 
tem, the effect in saline being much less than in serum or plasma, 
while increased concentrations of sodium fluoride Inhibit the action. 
Such changes must be considered before direct action of glucose on 
carbohydrate can be held demonstrated. — A. T. C. 

The method of action of insulin. II. Insulin and the phosphate 
and potassium content of blood (Znr Frnge der Wirlcungsweise 
des Insulins. EC. Insulin und der Phosphnt- imd Kaliumgchalt 
des Blutes). Hiiusler (H.) & Heesch (O.), Arch. f. d ges. Physiol. 
(Berl.), 1925, 310, 545-549. 

Blood dilution through bleeding is produced through a tissue 
fluid, containing less phosphate and much less potassium than 
blood. At the height of the action of a subcutaneous injection 
of insulin the phosphate and potassium content of blood is definitely 
lowered; this is independent of blood dilution, since it takes place 
in the absence of dilution. Under similar in vitro conditions in 
which insulin causes transference of glucose from fluid phase to 
red cells there is no action on the partition of inorganic phosphate 
and potassium. — A, T. C. 

Embolic gangrene of the e.vtremities in pneumonia. A report of a 
case occurring in diabetic com.a with an observation on the sugar 
content of cerebrospinal fluid during insulin shock. Kiefer 
(E. D.), Brigham (G.) & Wheeler (R. R.). Boston M. & S. J., 
1926, 194, 192-199. 

The patient received 520 units of insulin in 22 hours during 
which his blood sugar fell from lOSO.mgm. to 56 mgm. per 100 cc. 
Insulin shock followed and was relieved by glucose. A lumbar 
puncture made at the time blood sugar was minimum showed 333 
mgm. of sugar per 100 cc. compared to the normal of 60 to 100 
mgm. This shows that insulin shock is not due to a lack of sugar 
in the spinal fluid and suggests that the fall in the sugar content 
under insulin is slower in the spinal fluid than in the blood. The 
danger of very rapid appearance of coma in diabetics with infections 
is emphasized together with the need of heavy doses of insulin to 
meet such a crisis. — J. C. D. 
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Diabetic and non-diabetic glycosuria in the surgical patient. Men- 
ninger (W. C.), Surg., Gynec. & Obst. (Chicago),' 1925, 41, 
454-460. 

In a series of 47 cases treated before insulin there were 20 
deaths. In a series of 22 cases treated with insulin there was one 
death. Traumatic glycosuria may be effectively treated, when 
necessary, with insulin. — A. T. C. 

Distribution of insulin in the normal and pancreatic diabetic dog. 
Nothmann (M.), Arch. f. exper. Path. u. Pharmakol. (Leipz.), 
1925, 108, 1-63; Abst., Chem. Abst., 20, 441. 

The pancreas, liver, muscle, blood, spleen, kidney, heart, lung, 
thyroid, salivary gland, brain and testis of normal dogs were tested 
for the presence of substances which, acting like insulin, would 
reduce the blood sugar in rabbits. With one exception (the spleen 
of one dog) all organs yielded active extracts, whose effects were 
identical with those of insulin. In the rabbit deprived of food they 
caused a fall in blood sugar and the glycogen content of the liver 
and the musculature of normal rabbits was diminished. In animals 
with pancreatic diabetes the extracts reduced the blood pressure and 
simultaneously diminished the sugar output through the urine. 
Extracts prepared from the tissues of dogs with pancreatic dia- 
betes were without insulin-like action with the exception of those 
prepared from liver tissue. In these animals the amount of active 
principle in the liver was but slightly less (4.03 units per 100 g. of 
fresh liver) than that of the liver of the normal animal (4.44 units). 
To a high degree the amount present in the liver is independent of 
the glycogen content of the liver and of the time after extirpation 
of the pancreas. Ether narcosis does not modify the content in 
insulin-like material. The principle derived from the liver of pan- 
creatic diabetic dogs markedly reduces the glycogen content of 
liver and muscle of normal rabbits and may lead to convulsions. 
Injected intra-arterially it changes the blood sugar relationships 
in both the arterial and venous blood. Injections of the liver ex- 
tract allowed dogs to live for 24 days after complete removal of 
the pancreas. Here, blood sugar was reduced, as was sugar excre- 
tion, but the glycogen content of the animal remained normal. Ap- 
parently the insulin-like substance of the dog with pancreatic dia- 
betes is identical in all respects with that of normal dogs and .with 
insulin. 

Studies on the denervated rabbit’s iris (tlber die MdgUcKkeit rdnt> 
genexperimenteller Verscliiebung des physiolo^schen Inkret- 
gleichgewichts zwischen Pankreas imd IVebennieren und ihren 
Einflnss auf das vegetative System). Risse (O.), & Poos (P.), 
Arch. £. exper. Path. u. Pharmakol. (Leipz.), 1925, 108, 121-148. 

Following irradiation of the rabbit active substances are thrown 
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into the blood stream which can affect strikingly the denervated 
and completely atropinized pupil in producing both mydriasis and 
miosis. The mydriatic substance is probably adrenalin. The mi- 
osis, peripherally produced, is due to a hormone which in addition 
can break through an atropin paralysis and quickly restore sensi- 
tiveness to light. It is suggested that this hormone is produced by 
the pancreas. — G. E. B. 

A clinical and pathologic study of twcnty-si.v cases of diabetes. 

Root (H. F.). & Shields (W.), Boston M. & S. J., 1926, 194, 45-53. 

Analysis of the etiology shows obesity as a factor in all e.vcept 
one case. Syphilis, heredity and acute infections played an in- 
consistent part. One case was associated with hyperthyroidism, 
which had preceded the diabetes. The average duration of the 
disease was 9.2 years. The highest mortality was in the young 
and the old. The greatest danger period was during the first two 
years of the disease. In ten cases death probably would have been 
preventable with a better knowledge of the disease and its dangers. 
In the pathology the striking thing is the evidences of regeneration 
in the Islands. We have here a cycle of destruction and regenera- 
tion of active cells similar to that found among the parenchymal 
cells of the liver. This is strikingly shown in “bronze diabetes,’’ 
where the toxic agent, hemofucsin, is attacking both liver and Island 
cells and where the results can be seen to be alike. The authors 
offer a new interpretation of the pathology of the pancreas in dia- 
betes mellitus. The long continued action of an injurious agent 
(or possibly excessive functional activity) causes a gradual destruc- 
tion of islands, and at times of acinar, cells. New cells are formed 
to take the place of those destro 3 'ed, only to be exposed to the in- 
jurious influence with consequent pathologic change. Their injury 
is followed by the production of more new cells. The rarity of 
death from uncomplicated diabetes in cases of long duration is con- 
sistent with the conception of regeneration of the Islands of Langer- 
hans. The first two years of the disease constitute the danger zone, 
during which period special effort should be made to protect the 
patient against coma. The disturbed carbohydrate metabolism giv- 
ing rise to abnormal fat or protein metabolites may be a contrib- 
uting cause of the high incidence of vascular disease in diabetic 
patients. — J, C. D. 

Use of insulin in eclampsia. Stander (H. J.) & Duncan (E. E.), 

Am. J. Obst. & Gyn. (St. Louis), 1925, 10, 823-825; Abst., J. Am. 

M. Ass., 86, 650. 

The treatment of eclampsia employed by Stander and Duncan 
is as follows; As soon as the patient is admitted the modified 
Stroganoff treatment is started; a specimen of blood is obtained 
and a chemical analysis made immediatelv. The sugar and carbon 
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dioxide values are carefully voted, and should these show an undue 
rise in the blood sugar and a decrease in the carbon dioxide com- 
bining power, from 15 to 25 units of insulin is administered. Usu- 
ally a protective dose of glucose, about 2 gm. per unit of insulin, 
is also given. With a marked hyperglycemia, it is, perhaps, not 
necessary to give glucose with the insulin, but in such cases it is 
advisable to have orange juice available should the patient develop 
hypoglycemia. A drop in the blood sugar level and a rise in the 
carbon dioxide combining power, as well as a change from coma to 
consciousness, usually follow the administration of insulin. The 
indications for the use of insulin in eclampsia are coma or semi- 
consciousness following a convulsion, together with a carbon dioxide 
combining power of 30 or below and an elevated blood sugar. The 
dosage of insulin is gauged by the degree of hyperglycemia and 
the weight of the patient. 

The use of insulin in surgcrj' and obstetrics. Starr (F. N. G.), & 
Fletcher (A. G.), Surg. Gynec. & Obst. (Chicago), 1926, 42, 
194-195. 

It is desirable to allow several days -when possible for the de- 
termination of the severity of the diabetes and the required amount 
of insulin to maintain a normal blood sugar level while the patient 
is on a suitable diet. In emergency operations maximum amounts 
of insulin should be administered during the time that may be 
available before operation in order to reduce the blood sugar level. 
Thus liability to postoperative complications is reduced, especially 
with surgical infections such as with diabetic carbuncle, when re- 
duction of blood sugar lessens danger of postoperative pyaemia or 
multiple abscess. Under insulin administration it is possible to 
prescribe any diet which may be considered necessary to strengthen 
the debilitated patient, especially in preparing for operation in 
chronic cardiovascular disease. Postoperatively, small doses of in- 
sulin, controlled by blood sugar determinations where possible, 
should be given as soon as food is taken. If marked ketosis occurs, 
with marked dehydration, it may be necessary to administer glu- 
cose and fluid intravenously (600 cc. of 5 per cent solution as often 
as required). In event of infection of severe toxemia relatively 
more insulin may be required. Similar considerations apply to the 
pregnant diabetic. Insulin does not appear to be called for in per- 
nicious vomiting of pregnancy. — A. T. C. 

Jfecropsy findings in diabeles. Wilder (R. M.), South. M. J. (Bir- 
mingham), 1926, 19, 241-248. 

The author summarizes his results as follows: 

An analysis is presented of the pathologic conditions found in 
a group of 81 fatal cases of diabetes. Diabetes was solely and di- 
rectly responsible for death in 10 cases, death in the remainder 



PARATHYEOID 


223 


being due to degenerative complications or to the consequences of 
operations. Necropsy was performed in 58 cases. Gallstones were 
found in 16 of the 58 cases at necropsy. Pancreatic stones were 
found in 3 cases. Sclerosis of the kidneys occurred in 14 instances, 
and chronic diffuse nephritis in 4. Arteriosclerosis of considerable 
degree occurred in nearly all cases when the age of the patient ex- 
ceeded 40 years. Gangrene accounted for 14 of the 81 deaths and 
was associated with a high degree of coronary sclerosis and myo- 
cardial damage in 15 % of cases in which the heart was examined 
at necropsy. A very high incidence of advanced coronary sclerosis 
was encountered in the series as a whole (17 cases among 68), as- 
sociated usually with marked fibrosis of the myocardium. In 4 
cases e.xophthalmic goiter and diabetes were combined. In two of 
them the pancreas revealed little or no anatomic abnormality. 
Hydropic degeneration was not recognized, but marked fatty changes 
in the islands occurred in 11 cases. In several cases, representing 
the most severe and intensive instances of diabetes in the series, 
the pancreatic lesions were tri%'ial. On the other hand, severe pan- 
creatic lesions were frequently found in cases of relatively mild 
diabetes, in which death was due to degenerative complications. 
A parallelism between the degree of parenchymatous changes and 
the intensity of the clinical symptoms of diabetes does not exist. 
The explanation of the cause of diabetes must involve considera- 
tions such as heredity of predisposition and ability of cells other 
than those of the pancreas to elaborate insulin. — J. C. D. 

Function of the paratliyroids (Expcrinientelle Untersuchungen 
fiber die Funktion der Epithelkorpci’chcn). Ogawa (S. ), Arch, 
f. exp. Path. u. Pharmakol. (Leipz.), 1925, 100, 83-107. 

The author, using rats and rabbits, undertook to demonstrate 
the influence of parathyroid and of thyroid function upon the heal- 
ing of fractures and also upon the calcium deposition within bones. 
The work attempted was extensive but the number of animals used 
was not sufficient for all the experiments attempted. He finds that 
parathyroid insufficiency delays callous formation and calcification, 
and that these processes are accelerated following parathyroid 
feedings. Thyroid extirpation caused no noteworthy alterations 
in callous formation. Thyroid feedings, however, inhibited callous 
formation. Some increase in weight was observed which was due 
to a greater water content. Thyroidectomy and subsequent thyroid 
feedings produced an increase in the water content but a decrease 
in the ash and calcium percentage of the callous as compared w'ith 
those observed following thyroidectomy alone. Thyroparathy- 
roidectomy caused a decrease in the weight of the callous, a rise in 
the water content of the callous, and decrease in the ash and cal- 
cium content. Parathyroidectomy followed by acute fetal tetany 
in rats caused inconstant results as regards the constituents of 
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bone. There was a decrease in the calcium content which seemed 
to be related to the acuteness and severity of tetany. The feeding 
of parathyroid substance caused an increase in the calcium content 
of bone. Thyroidectomy alone caused a slight drop in the water 
and the ash content of bone. These values were increased follow- 
ing thyroid feedings. The author finds nothing significant of in- 
fluence of thyroid function upon the healing of • fractures. The 
retardation observed by others following thyroidectomy is due to 
parathyroid tissue being removed along with the thyroid. He be- 
lieves there is an antagonism between the thyroid and parathyroids 
as far as influencing bone healing is concerned. — S. Shapiro. 

Function of the parathjToicIs. II. As a heat regulating organ. 
Ogawa (S.), Arch. f. exper. Path. u. Pharmakol. (Leipz.), 1925 
109, 300-317; Abst., Chem. Abst., 20, 442. 

Extirpation of both the thyroid and parathyroid glands results 
in a disturbance to the heat-regulating mechanism. In rats and in 
rabbits the removal of the parathyroids alone intereferes with heat 
control. The injection of parathyroid preparations somewhat com- 
pensates for the loss in regulatory function in animals deprived of 
both thyroid and parathyroid glands, while the injection of thyroid 
preparation fails to prevent the disturbance. In animals deprived 
of the parathyroids, as in those lacking both the thyroids and para- 
thyroids, warming is followed by the onset of intense convulsive 
attacks, but in rats lacking thyroid substance these attacks do not 
occur if parathyroid tissue remains intact. Thus, the hormone of 
the parathyroid, but not that of the thyroid, is involved in heat 
regulation. 

The prevention and ciu-e of tetany by oral administration of luag- 
nesiiun lactate. M^'enner (W. F.), Proc. Soc, Exper. Biol. & Med. 
(N. Y.), 1926, 2.3, 432-434. 

The work was done on parathyroidectomized dogs. Magnesium 
lactate was given by stomach tube. The magnesium in most cases 
protects the animal but acts by sparing the calcium and has little 
direct action in preventing tetany. If the serum calcium falls be- 
low 7 mg. per 100 cc. and tetany develops, the calcium defect must 
be repaired by giving milk or calcium lactate. Magnesium lactate 
has no effect on the animal until this is done. After a period' of 
forty days’ treatment with magnesium lactate most of the animals 
cease to be in danger of tetany and can eat large amounts of meat 
without ill effects>^J. C. D. 

The internal secreti<.\ of the pineal gland of the rat. (Zur Frage 
der inneren SekretitV der Zirbeldriise bei der Ratte) . Hofmann 
(E.), Arch. f. d. ges. physiol. (Berl.), 1925, 209, 685-692. 

Using Kolmer’s rneimcd the pineal was completely cauterized 
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in 5 of 27 young rats, without other marked destructive changes. 
There followed no noticeable effect on body weight, growth or body 
fat, and there were no definite appearances of earlier sexual ma- 
turity, though the seminal vesicles were enlarged. Heat regulation 
•was not disturbed. Thymus, -spleen, tastes,' pancreas, liver, and kid- 
neys showed no change in relative size. — ^A. T. C. 

Infantile tlijmilc liSTpcrplnsia. Macneill (N. M.), Arch. Fed. (N. Y.), 
1925, 42, 821-S24. 

Five cases are reported. All of the children were brought to 
the clinic because of some respiratory difficulty. Following roent- 
genological treatment there was a marked abatement of the res- 
piratory difficulty. They all showed some thymic hyperplasia be- 
fore treatment was instituted. — M. B, G. 

The effect of tlijToxin on the respiratorj- and nitrogenous inetabolisni 
of normal and myxedeniatons subjects. Boothby (W. M.), Sandi- 
ford (I.), Sandiford (K.) & Slosse (J.), Ergebn. d. Physiol. 
(Wiesb.), 1925, 24, 728-756; Abst., Chem. Abst., 20, 447. 

Following the administration of thyroid or thyroxin to two 
myxedematous and one normal subject there is a temporary rise in 
N excretion which indicates an increased catabolism of stored pro- 
tein but which is without effect on true endogenous protein metab- 
olism. With the subject originally in N equilibrium and kept on 
a constant protein intake, there is an immediate large increase in 
N elimination with a correspondingly large negative N balance 
during the period when the heat production is being elevated on 
account of the administration of thyroxin; however, after the heat 
production has reached its maximum and is maintained there by 
small doses of thyroxin, there is a gradual decrease in N output 
for two to four weeks, until it has reached its former value. Cre- 
atinine and uric acid elimination are unchanged following thyroxin 
although there is a slight excretion of creatine during the period 
of ingestion when compared with the N loss indicates the break- 
down of an albuminous fluid of about 2% N, which is probably 
responsible for the edema of myxedema. There were no changes 
in the non-protein N or other N partition products in the blood of 
the normal after thyroxin; in the myxedematous patients an in- 
creased blood urea resulted. The decay curves showing the effect 
of thyroxin on the basal metabolism with their mathematical form- 
ulas are given. 

Bacteriology of the thyroid gland in goiter. Cantero (A.), Surg. 
Gynec. & Obst. (Chicago), 1926, 42, 61-63. 

Streptococcal flora are predominant. This seems of some sig- 
nificance since enlargement of the thyroid and true thyroiditis are 
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so commonly noted in diseases due to streptococci or associated 
with local streptococcal infections, — A. T. C, 

E/Fecfc of compound solution of iodin and rest in the surgerj’ of 
exophthalmic goiter. Clute (H. M.), J. Am. M. Ass. (Chicago), 
1926, 86, 105-109, 

In over 200 cases of exophthalmic goiter a compound solution 
of iodin was given in preparation for thyroidectomy. Sixty-nine of 
those in whom complete data were at hand were carefully studied. 
Results of the iodin treatment were analyzed from the alterations 
in basal metabolic rate and clinical observations. Severely toxic 
patients dangerously ill are given large doses of Lugol’s solution 
without preliminary metabolism determinations. The drug is given 
by mouth or by rectum. If necessary it may be given well diluted 
intravenously or subpectorally. Iodine produces marked histological 
changes in the thyroid gland. The papillary projections with high 
epithelium are replaced by vesicles lined by low epithelium and 
filled with colloid. The degree of involution of the gland varies 
directly with the iodin content. The degree of hyperplasia is in- 
versely proportionate to the iodin content. Marked involution fol- 
lowed iodin feeding in exophthalmic goiter in 87.9% of cases. 
There are certain cases, however, that show involution histologically 
who nevertheless are still very toxic clinically. The effect of iodin 
on the symptoms of exophthalmic goiter is usually marked. The 
nervous symptoms are especially affected. The tremor and e.x- 
ophthalmos often disappear. The unrest and nervousness become 
less. The delirium clears up. Gastro-intestinal crises usually dis- 
appear The basal metabolism in this series averaged -|-77 before 
iodin and rest in bed. After 8 to 10 days it fell on an average 30 
points. Before the use of iodin and rest only 38% of our cases 
could have a subtotal thyroidectomy in one stage. Since the use 
of iodin and rest 63.7% have been operated upon in one stage. 
Iodin and rest in bed have practically eliminated pole ligations from 
our list of operative procedures. Only 13.% in this group of 69 
patients were ligated before thyroidectomy. Before the use of iodin 
and rest 51% had preliminary ligations. Only one pole ligation 
was performed in our clinic in 1925. Ligation is of little value 
after iodin and rest in bed in reducing the basal rate. Only 7.2% 
of these subjects failed to show an appreciable drop in metabolism 
after the use of iodin and rest. The results following subtotal thy- 
roidectomy in one operation or when divided into two hemithy- 
roidectomies are similar. Iodin administered over long periods 
without thyroidectomy does not cure exophthalmic goiter. Thy- 
roidectomy must be added to iodin and rest in bed in the treatment 
of exophthalmic goiter to produce a return to normal health. 

— Author’s Abst. 
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Syndromes of hj-pothyroidism and obsessive syndromes (Sindrond 
di ipotlroidismo e sindromi obsessive). Coppolla (A.), (Siena), 
1925, S. Bernardino. 

Coppola tries to explain the pathogenesis of these apparently 
paradoxical .syndromes, as found in two subjects undoubtedly af- 
fected with hypothyroidism. He begins by discarding the “un- 
stable thyroid” of Levi and Rothschild as a factor, because at au- 
topsy in one of the subjects no thj'roid was found. According to 
the author the syndrome of psychic incoercibility is not necessarily 
of hyperthyroidal origin. Given a predisposition to such symp- 
tomatology, which has been hidden by existing hypothyroidism, thy- 
roid medication will establish the syndrome. — G. Vercellini. 

Hyperthyroidism in cluldren. Dinsmore (R. D.), Surg. Gynec. & 
Obst. (Chicago), 1926, 42, 172-176. 

Report of a series of cases, the subjects ranging from 5% to 
14 years. The disease is considered to be commoner among chil- 
dren than is usually supposed. A small percentage of cases of the 
disorder follows acute infection, but there is usually no tangible fac- 
tor to which the disease can be attributed. The onset is abrupt and 
the clinical course rapid. Induced hyperthyroidism may follow the 
prophylactic use of iodine in a very small percentage of cases, but 
can usually be controlled by discontinuance of the iodine. Such 
hyperthyroid children are extremely susceptible to all kinds of op- 
erative procedure. Where there are other foci of infection the 
goiter should be removed first, the other foci of infection subse- 
quently. — A. T. C. 

The care of the handicapped goiter patient. Dinsmore (R. D.), 
Surg., Gynec. & Obst. (Chicago), 1926, 42, 177-179. 

Myocardial changes, hyperthyroid children, adenomata of long 
standing in old people, and intrathoracic goiters are considered. 
By the employment of absolute rest in bed with sedatives, of large 
quantities of fluid, of blood transfusions (especially in delirious 
patients) of Lugol’s solution, of guarded doses of digitalis, of local 
anesthesia, with light gas-oxygen anesthesia or analgesia, of a multi- 
ple stage operation performed in the patient’s room, the handicapped 
goiter patient has the advantages of manifold measures for his 
protection. The maximum improvement after Lugol’s solution is 
apparently on the eighth day. It is considered advisable to delay 
operation for further four days, since sometimes the patients ap- 
pear to be in better condition at. the eighth day than is actually 
the case. — A. T. C. 

Substemal thyroid. Felberbaum (D.) & Finesilver (B.), Am. J. M. 
Sc. (Phila.), 1926, 171, 218-227. 
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From a revieAV of the literature and personal study of cases, 
of which seven are reported, the authors conclude that substernal 
thyroid is more frequent than is usually believed. Any shadow in 
the upper mediastinum, which shows a distinct line of demarkation, 
and is separate from the aorta, is usually a retrosternal goiter. 
Fluoroscopic examination reveals the absence of expansile charac- 
teristics. The mass moves with the trachea during respiration. A 
visible goiter, plus signs of compression; or signs of compression, 
plus thyrotoxic symptoms, are indicative of a substernal goiter. 
Auricular fibrillation associated with indications of a mass behind 
the manubrium sterni points toward the existence of a substernal 
thyroid. — R. G. H. 

A comparative study of the effect of two different preparations of 
iodine upon the preoperative basal metabolic rate in exophtliahnic 
goiter. Fitzgerald (R. R.), Canad. M. Ass. J. (Montreal), 1926, 
IG, 159-161. 

Lugol’s solution, containing 20 grains iodine to the ounce, was 
compared with a solution of iodine in hydriodic acid containing 100 
mg. iodine per cc. Both solutions effected lowering of the basal 
metabolic rate in nearly all cases to the same extent and in the 
same time, but it was necessary to give nearly four times as much 
iodine in the hydriodic acid to produce the same clinical result as 
with Lugol’s. — A. T. C. 

Carbohydrate loss from the liver of hyperthyroidized rats. Evalua- 
tion of thyroid preparations (Ueber den Kohlenhydratverlust der 
Leber hj'perthyreoidisierter Ratten. Zugleich ein Beitrag zur 
Frage der Wertbestimmung von Schilddriisenpraparaten) . Fukui 
(T.), Arch. f. d. ges. Physiol. (Berl.), 1925, 210, 410-426. 

A method of evaluation of thyroid preparations is based on the 
glycogen loss from the liver following thyroid feeding. Muscle 
glycogen is unaffected. A parallelism between iodine content and 
thyroid activity is not shown by this test, though some preparations 
with very low iodine content were found inactive. Injection of 
sodium iodide did not produce the effect. lodalbacid, given in rela- 
tively much greater doses, produced a marked lowering of liver 
glycogen. — A. T. C. 

Total thyroidectomy in thyroto.\icosis of the e.\ophthalmic tjqie. A 
preliminai*y report. Gilman (P. K.) & Kay (W. E.), Am. J. M. 
Sc. (Phila.), 1926, 171, 239-245. 

In view of frequently encountered disappointing final results 
and on the principle that diseased tissue should be removed, the 
authors performed complete thyroidectomy in ten cases. The evi- 
dence so far accrued indicates that in selected cases, at least, a 
total thyroidectomy is indicated. For all cases requiring operation 
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a much larger amount of thyroid gland should be removed than is 
at present usually done, as it is believed that the entire gland is 
diseased and normal should be substituted. The postoperative re- 
action appears to be inversely proportionate to the amount of gland 
removed. This apparently applies likewise to the period of con- 
valescence. It is difficult in cases of total thyroidectomy to main- 
tain a proper thyroid baiance with a thyroid preparation, if regu- 
lated trora time to Utne by basal metabolic determinations, A num- 
ber of these patients are able to determine subjectively the amount 
of thyroid extract they require. In seemingly hopless cases of 
exophthalmic goiter the results of total thyroidectomy have been 
most gratifying. The patients after long periods of complete in- 
validism have resumed their usual occupations and enjoy good 
health. While total thyroidectomy has been confined for the most 
part to those patients who were seemingly hopeless and had been 
invalids for long periods of time, it is felt that the procedure may 
be extended to embrace less severe cases. The grounds for the 
belief are that; (1) the entire gland is diseased: (2) the amount 
to be removed is indeterminate and the subsequent action of the 
amounts of gland remaining is likewise indeterminate. — R. G. H. 

Method of palpating lobes of thjToid. Lahey (F. H.), J. Am. M. 

Ass. (Chicago), 192G, 80, 813-814; Abst., A. M. A. 

The method of palpating the thyroid lobes employed by the 
author consists first in elevating the patient’s chin, thus throwing 
the larynx and trachea forward. Then the chin is rotated slightly 
toward the side on which the lobe of the thyroid is to be palpated, 
relaxing thus the sternomastoid on that side and permitting the 
examining fingers to press deeply in behind it. The original and 
valuable portion of the method consists in placing the ball of the 
thumb against the lower lateral portion of the thyroid cartilage and 
the upper ring or two of the trachea. The trachea is then dislocated 
laterally, as far as possible without causing choking. By this 
maneuver the lobe of the thyroid on the side opposite the pressing 
thumb is moved outward, together with the dislocated larynx and 
trachea, and is made prominent on that side of the neck. The fin- 
gers of the hand opposite that of the one whose thumb is making 
counterpressure now press deeply inward behind the sternomastoid 
and behind the ihyroid lobe, and the thumb of that hand is brought 
over the anterior surface of the gland anterior to the sternomastoid. 
The dislocated lobe may then be palpated between the two. If any 
difficulty is experienced in distinguishing that the structure grasped 
between the fingers and the thumb actually is thyroid, the patient 
may be requested to swallow, when the lobe will be felt to fall and 
rise between the thumb and fingers of the examining hand, giving 
information not only as to its thickness and consistency, but also as 
to its upper and lower limits. The fingers then being oriented as to 
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the location of the lobe, greater dislocation of the thyroid cartilage 
and trachea by increased counterpressure may be made and, if neces- 
sary, a deeper grasp taken with the fingers and thumb on the dis- 
located lobe. Lahey says that the advantages of this method of 
palpating the thyroid lobe are most marked when the thyroid en- 
largement is slight or doubtful, as particularly occurs in cases of 
doubtful exophthalmic goiter. It is of value also when one wishes 
to determine whether or not local enlargements of the thyroid are 
adenomatous or malignant in character. In making lateral pressure 
with the thumb, care should be taken to see that the pressing thumb 
is placed largely against the thyroid cartilage, for if pressure is 
made largely on the trachea, as one may demonstrate on himself, 
choking results. In feeling for the back of the dislocated gland, the 
fingers must be pressed in deeply well behind the sternomastoid 
and behind the great vessels of the neck. 

The action, of thyroxin on the human organism. I. The influence 
of respiratory metabolism by thyroxin. Lohr (H.) & Freydank 
(W.), Ztschr. f. d. ges. exper, Med. (Berk), 48, 429-442; Abst. 
Chem. Absts., 20, 780. 

Synthetic thyroxin (Squibb), on intravenous or intramuscular 
injection, greatly increases oxygen metabolism. The body tempera- 
ture may or may not be raised, but the increased oxidation bears no 
relation to changes of body temperature. There is no effect on 
blood pressure or activity of the heart. In myxedematous patients 
thyroxin is especially effective and increases oxidation with a rapidity 
not seen after the use of any thyroid preparation. Small doses can 
bring oxygen metabolism to normal, with an improvement on the 
symptoms of myxedema. 

Anemia in hypothjToidism. Mackenzie (G. M.), J. Am. M. Ass. 
(Chicago), 1926, 80, 462-464. 

Three cases are reported in some detail and 14 summarized as 
to blood findings. Two of the three patients with hypothyroidism 
in whom anemia was the most conspicuous clinical fact, had no or 
very slight characteristics of myxedema, such as increase in weight, 
puffiness of the face and thickening of the skin, mental impairment, 
alteration in quality and quantity of hair and constipation. The 
most conspicuous symptom was weakness; sensitiveness to cold, 
decreased perspiration, paresthesia of the extremities, palpitation 
and dyspnea on slight exertion were also noted. The pallor of these 
patients may be characterized by a distinctly yellow tinge, particu- 
larly noticeable about the eyes and malar regions. One patient 
showed an absence of free hydrochloric acid in the gastric contents. 
The blood picture suggested primary anemia, but alteration in the 
size and form of the red cells was slight or entirely lacking in the 
patients observed, and there was no increase in the urobilin excre- 
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tion. The basal metabolic rate before treatment was between — 18 
ajj(j — 44 . Treatment with thyroid gland was followed in one 
case by a prompt and complete recovery and in two others by marked 
improvement. From these three cases and from those reported by 
Warfield and Greene, it is clear that thyroid deficiency occasionally 
causes severe anemia resembling either chlorosis or primary anemia, 
without proclaiming itself by the usual signs and symptoms of 
myxedema. — ^R. G. H. 

HyperthjToid experiments In dogs. I. The physiological evaluation 
of thyroid preparations (Hypcrthyrcoidisationsvcrsuche an Hun- 
den. I. Zngleich ein Bcitrag zur Frage der physiologischen Aus- 
wertiing von Schilddriisenpraparatcn) . JIark (R. B.), Arch. f. 
d. ges. Physiol. (Berk), 1925, 209, 437-464. 

Normal adult dogs were fed a nitrogen-free diet along with 
various thyroid preparations, and as measures of activity the in- 
crease in nitrogen excretion, degree of diuresis, pulse frequency, and 
loss of weight, were used. lodothyrin, compared on equal iodine 
content, is more active than fat-free thyroid preparations. — ^A. T. C. 

Hyperthyroid experiments on dogs. 11. Action of thjToid prepara- 
tions on the growing organism (HypcrthjTeoidisationsversucho an 
Hunden. H. Wirkung von Schilddnisenpraparaten auf den wach- 
senden Organismus). Mark (R. E.), Arch. f. d. ges. Physiol, 
(Berk), 1925, 209, 693-704. 

Young dogs up to the age of about 16 W'eeks do not react to 
large amounts of thyroid preparations given by mouth, whether 
tested by protein decomposition, pulse frequency, diuresis, or loss of 
weight. Such a result parallels the fact that children to a certain 
stage react much less to thyroid than adults. The creatine excre- 
tion in young dogs is not influenced by large amounts of thyroid. 

— A. T. C. 

Specific dynamic action of nutrient substances. II. Action of car- 
bohydrates and of fats and operation of the active principle of the 
thjToid (Ueber die spezlfisch-dynaniische Wirkung der Nalirungs- 
stoffe. n. Die speziflsch-dynamische Wirkung der KoMhydrate 
und der Fette. Zuziich ein Beitrag zur Frage der Wirkungsweise 
der Schilddmesenstoffe) . Miyazaki (K.) & Abelin (J.), Biochem. 
Ztschr. (Berk), 1924, 149, 109-135. 

Using rats, the authors have determined the Influence on the 
respiratory metabolism of feeding with sucrose, glucose, levulose, 
and “levoglucosan” for carbohydrates and butter, lard, cocoa butter 
and olive oil for fats. Simple feeding experiments are contrasted 
with those in which thyroid administration supplemented the specific 
food stuff. Both respiratory quotients and energy production were 
measured. Very complete protocols of the individual experiments 


232 


THYROID 


are presented in tabular form. The principal conclusions are: 
Similar to the results with protein, thyroid feeding increases to a 
marked degree the specific dynamic action of cane and grape sugar 
Levulose alone does not affect the respiratory quotient, but thyroid 
feeding produces a large increase. The author draws a certain 
parallel with diabetics Ayho sho\v a normal sugar curve with levulose, 
while normal individuals show little if any hyperglycaemia with 
levulose test meals. The administration of insulin to a diabetic 
produces a normal curve, w'hile the joint administration of levulose 
with thyroid extract gave similar results in the present studies. 
(Abstracter’s Note. — As the shape of any sugar curve is determined 
solely by the relationship of the dose of sugar to the individual’s 
tolerance, the patent explanation of these phenomena is: In the 
diabetic with insulin the test meal is a less massive supertolerance 
dose and hence conforms more nearly to the normal; while with 
the thyroid feeding the tolerance is lowered; the test meal becomes 
relatively larger in supertolerance and thus the ordinary flat curve 
of levulose tends toward the pointed curve of heavy supertolerance 
dosage.) Levulocosan with or without thyroid does not change the 
respiratory quotient. Gland administration, however, does increase 
the specific dynamic action. Animal and vegetable fats alone are 
without influence on the specific dynamic action. With thyroid 
feeding they show a 20% increase. On fat-rich diets thyroid feed- 
ing produces a less significant increase than with other dietaries. 
A mixture of phosphate and cane sugar increases the action of the 
thyroid materiai. The authors conclude that so-called specific 
dynamic action depends more on condition and reaction capacity of 
the organism than upon the food stuff. The differences observed 
between carbohydrate, fat and protein tend to disappear under the 
stimulus of thyroid feeding. They deduce that the thyroid influ- 
ences chiefly the anabolic phase and that the equilibrium existing 
between syntheses and energy production are disturbed by thyroid 
excess, the storage phase becoming less and the energy production 
phase greater. — A. W. R. 


The relationship of endemic goiter to certain potential foci of infec- 
tion. Olesen (R.) & Taylor (N. B.), Public Health Reports 
(Washington), 1926, 41, 557-671. 

Examinations were made of the teeth and tonsils of 1,341 white 
boys and 1,576 white girls in eight schools in Cincinnati for the 
purpose of determining whether there was a relationship between 
potential foci of infection and thyroid enlargement. Records were 
kept of slight and marked thyroid enlargements as well as of slight 
and marke,'7 decay of teeth. In addition, there were recorded the 
number of apoarently normal tonsils, the absence of tonsils through 
operation, hyjWtrophy, and cryptic degeneration. Slight thyroid 
enlargements pNrailed to the extent of 37.2% among the boys and 
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50.4% among the girls. Both moderate and marked enlargements 
were approximately seven times more prevalent among the girls than 
among the hoys. In the group studied, slight and marked dental 
decay is no more characteristically associated with thyroid enlarge- 
ment than with normal thyroid status. Furthermore, the degree of 
thyroid enlargement appears not to be dependent upon the amount 
of dental decay. Normal tonsils were found more frequently among 
both boys and girls with thyroid enlargement than among those w'itb 
normal thyroids. Approximately one-third of the children, examined 
had had their tonsils removed by operation. A slightly greater 
percentage of thyroid-normal children had had their tonsils removed 
than those in whom the thyroid was enlarged at the time of ex- 
amination. While differences may be noted in the several age 
groups as regards absence of tonsils, removal often being associated 
with a higher percentage of thyroid-normal individuals, the evidence 
is suggestive rather than striking. Enlargement of the tonsils was 
found more frequently among boys and girls without thyroid en- 
largement. While some of the evidence concerning hypertrophy 
of the tonsils in the several age groups is suggestive, the data are 
too uneven in trend to be convincing. There was no consistent 
evidence of correlation between cryptic tonsils and thyroid status. 
Marked thyroid enlargements among the girls are not associated 
with enlarged or cryptic tonsils as often as are slight thyroid en- 
largement. The size of the thyroid enlargement is probably inde- 
pendent of tonsillar or dental conditions. Based upon the material 
gathered during the present investigation, it is believed that there 
is no definite relation between thyroid status and potential foci of 
infection' presumably located in decayed teeth and enlarged or 
cryptic tonsils. 

The number of children included in the present survey was 
small and the observations were subject to manifest limitations. 
Before the relationship between thyroid enlargement and potential 
toci of infection in the teeth and tonsils can be regarded as definitely 
determined, it is desirable that additional studies be made In oti 
sections of the country on a more comprehensive scale and possibly 
with different methods. Nevertheless, it is felt that in so far as the 
present study is concerned, such a relationship is non-existent. 

The vital capacity in hyperthyroidism, Rabinowitch (I. M.), Bos- 
ton M. & S. J., 1926, 194, 199-201. 

Twenty-two hundred observations tvere studied statistically. 
The vital capacity is reduced in hyperthyroidism. The Increase in 
respiratory rate found in such cases is an effort of the body to main- 
tain a normal oxygen intake and carbon dioxide output in the face 
of the increased metabolic rate and reduced vital capacity. 

— J. C. D. 



234 


THYROID 


Prognosis in exophthalmic goiter. Bead (J. M)., Am. J. M. Sc., 
(Phila.), 1926, 171, 227-238, 

Prom a personal study of 100 cases Read concludes that acute 
cases of exophthalmic goiter with well-defined onset offer a more 
favorable prognosis for recovery than those with insidious onset 
and symptoms existing for several years before seeking medical 
advice. The height of the basal metabolic rate offers only slight 
assistance in estimating the prognosis. Males with exophthalmic 
goiter seem more resistant to treatment and are more apt to becomf' 
chronic sufferers than are females. Subtotal thyroidectomy nearly 
always produces a remission of the diseases if the patient survives 
the operation, but it does not constitute a cure. — R. G. H. 

IJonc formation in the thjToidl gland. Seelig (M. G.), Surg. Gynec. 
& Obst. (Chicago), 1925, 41, 794-797. 

Case history of extensive calcification in the thyroid. 

-~A. T. C. 

Aids in predicting the degree of postoperative thyroid reaction; a 
study based on 1,000 consecutive cases. Sise (L. P.), Surg. Gynec, 
& Obst. (Chicago), 1925, 41, 57-62. 

In the great majority of toxic thyroid patients under nitrous 
oxide-oxygen anaesthesia a postoperative reaction is indicated pro- 
portional roughly to the increase above normal in pulse rate, pulse 
pressure, systolic blood pressure, and respiration. With a small 
proportion of patients in a more advanced condition the reverse 
holds; this group is asthenic and apathetic, and their operative mor- 
tality high. — A. T. C. 

The heart and its management in hj^perthyroidism. Sturgis {C. S.), 
Rhode Island M. J., 1925, 8, 141-146; Abst. Physical Therapy 
X-Ray Radium, 7, 187, 

In the treatment of patients with exophthalmic goiter and toxic 
adenomas who have, in addition severe cardiac failure, every re- 
source known to be of value in the treatment of heart disease should 
be utilized. The patient should he placed in bed and every method 
used to procure rest. Drug therapy should be used as indicated 
assisting operative measures. Roentgen ray therapy is worthy of 
serious consideration in these cases. In a small group of patients, 
according to the author, this therapeutic measure has produced very 
satisfactory results. The best routine to follow is to give four 
exposures at intervals of three weeks. The patient is then ob- 
served for six weeks following the last treatment. The basal metab- 
olism should be determined at frequent intervals to prevent the 
possibility of over-treati^nt and a resultant myxoedema. If strik- 
ing improvement does noiVfoIlow four roentgen ray exposures, little 
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more can be expected of this measure, and further treatment of this 
nature should be discontinued. This type of treatment is not 
strongly recommended, as the chances of cure are not great and the 
period of three months, over which the treatment is given, may be 
sufBcient time in which additional cardiac Injury may occur. How 
often one may hope to relieve cardiac symptoms in these patients is 
a very difficult question. In the s'oung individual, even though the 
functional ability of the heart has been markedly impaired, the 
results are uniformly excellent, provided the underlying pathological 
condition of the thyroid gland is eliminated. In older patients, eve’’ 
though the cardiac failure is marked, it is possible to produce stri’- 
ing improvement following appropriate therapy directed toward the 
thyroid gland. These results are so satisfactory that there should 
be no hesitation in recommending a subtotal thyroidectomy or 
roentgen ray treatment. 

Morbid anatomy and histology of pellagra. Susman (W.), Bdinb., 
M. J., 1926, 33, 58-64. 

Two cases of pellagra carefully examined at autopsy showed, 
among other things, changes in the thyroid gland. The author con- 
cludes that the oldest lesion is in the thyroid and proliferation of the 
vesicular epithelium, increased vascularity, and intracellular granv 
larity and a marked fibrosis indicate a disease of the thyroid. 

— J. C. D. 

The effect of the administration of thyroxin upon the surface ten- 
sion of blood. Wilhelm j (C. M.) & Fleisher (M. S,), Proc. Soc. 
Exper. Biol. & Med., (N. Y.), 1925, 2.3, 79-80. 

Guinea pigs fed thyroxin showed a fall in the surface tension 
of their blood. The average change in five days in 27 animals was 
a fall of 3.7 dynes, the average of the controls a fall of .15 dynes. 
If thyroxin is added directly to normal plasma there is no change 
in surface tension. These results agree with previous work in 
which thyroidectomized guinea pigs showed an increased surface 
tension in the blood plasma. — J. C. D. 

The status of the heart in myxedema. Willius (P. A.) & Haines 
(S. P.), Am. Heart Journal (St. Louis), 1925, 1, 3-7. 

One hundred and sixty-two cases of high-grade myxedema were 
studied with special reference to the cardio-vascular system. It 
was found that no heart failure and no organic cardiovascular dis- 
ease cases could be justly attributed to the myxedema. There were 
numerous electrocardiographic abnormalities which disappeared 
under thyroid medication. The data presented do not justify the 
establishment of a cardiac syndrome characteristic of myxedema. 

— R. G. H. 
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liiver ijijury in tlijiotoxicosis as evidenced by decreased functional 
efficiency. Youmans (J. B.) & Warfield (L. M.), Arch. Int. Med. 
(Chicago), 1926, 37, 1-17. 

Tests of liver function have been made in forty-four patients 
with thyrotoxicosis. The functional efficiency of the liver was de- 
termined by means of the phenoltetrachlorphthalein test as modi- 
fied by Rosenthal and in a few instances by the levulose tolerance 
test, the hemoclastic crisis test of Widal, Abrami and lancovesco, 
and by the determination of the concentration of the bilirubin in 
the blood serum. In 28 of the patients tests of the glucose toler- 
ance also were made. Of the patients in this series 22, or 50%, 
showed an impairment of liver function. Of the 27 cases 21 satis- 
factorily tested showed a decreased glucose tolerance. No relation 
was found to exist between the functional efficiency of the liver as 
tested and the glucose tolerance, basal metabolic rate or other fea- 
tures of the disease except loss of weight. The impairment of liver 
function in thyrotoxicosis seems to be associated to some degree 
with loss of weight. — R. G. H. 

A thyroid-adrenal inten-elatioiiship. Zwemer (R. L.), Proc. Soc. 
Bxper. Biol. & Med. (N. Y.), 1925, 2.3, 31-32. 

Cats deprived of their adrenals in two operations 7 days apart 
do not live for more than 3 days after the last operation. If the 
thyroid is removed and the parathyroids transplanted to avoid 
tetany, the cats live 9 days or more after complete adrenalectomj'. 
If, however, thyroidectomized cats are fed thyroid extract and then 
subjected to removal of their adrenals, they survive the operation 
2 days at most. The author concludes that his experiments demon- 
strate a functional interrelation between the thyroid and adrenal 
glands, in that the life of animals deprived of their adrenals can be 
greatly prolonged or shortened by absence or excess of the thyroid 
hormone. — J. C. D. 
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STUDIES OP THE THYROID APPARATUS. SXXV. THE 
ROLE OF THE THYROID APPARATUS IN THE 
GROWTH OP THE ADRENALS 

FREDERICK S. HAMMETT 
The Wistar Institute of Anatomy and Biology 
PHILADELPHIA 

INTRODUCTION 

This paper deals vrith the growth in weight of the adrenal 
glands subsequent to thyroid and parathyroid removal from 
male and female albino rats at the ages of 23, 30, 50, 65, 75 and 
100 days. The scope of the investigation and the procedure, 
methods of analysis and control have been given in previous 
papers. Suffice it to state that the animals were allowed to 
grow after the glandular extirpations until 150 days of age, 
w'hen the various organs were removed and their weights com- 
pared with those of their controls. The method of computation 
leading to an evaluation of the respective rates of growth is 
given in the thirty-first paper of the series (1). 

The mean observed weights of the adrenals of the several 
groups together with their probable errors are given in Table 1. 
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Prom these are computed the percentage increments and the 
percentage rate of groudh of the tests in terms of that of their 
controls. These values are given in Table 2. It is easier to get 
an idea of general relations from charts than from tables of 
figures. I have, therefore, so arranged the percentage rate of 
growth of the tests in terms of that of their controls in a series 
of charts, that a visual comparison of the significant features 
may be had. The flat black columns represent control growth, 
while the outline columns give that of the tests. The signifi- 
cant contributions found in the literature up to 1923 have been 
given in two earlier papers (2), (3), and wfill not be referred 
to here unless some special need arises. For the reasons given 
elsewhere the growth response to thyro-parathyroidectomy will 
be interpreted in terms of thju’oid deficienc}' alone (4), 

THE EFFECT OP THYROID DEFICIENCY 

On Chart lA and B the growdh of the adrenals is com- 
pared with that of the body in weight after thyroid removal at 
the stated ages. It is seen that the initiation of a thyroid de- 
ficiency at any time before the pubertal adjustment is in full 
swing (65 days of age) brings about a retardation in adrenal 
growth wdiieh parallels in direction the change in body weight 
with change in age at time of thyroid removal. Once the surge 
in incretory function of the gonads is established and the an- 
imal becomes capable of i-eproduetion, the correlation between 
adrenal response and body weight response is destroyed. 

It is, therefore, clear that up to the time when the pubertal 
development throws into the organism the new factors of in- 
fluence emanating from the incretory products of the gonads, 
the growth processes of the adrenals are fundamentally like 
those of the body as a whole with respect to their reaction to 
thyroid deficiency. On the basis of the reasoning outlined in 
previous papers (5), (6), the conclusion is justified that before 
puberty the grovdli of the adrenals is not specifically related 
to thyroid activity. 

The factors which come into play at puberty disrupt the 
simple dependence of the adrenals on the effectiveness of the 
growth processes of the body as a wRole, and turn the organ 
over to the thyroid. As a result growth is not only stopped, 
but it is even rendered retrogressive: iveight is actually lost 
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instead of gained. Prom Avhieli the conclusion seems necessarjl 
that the growth of the adrenals in the sexually mature albino 
rat is specifically dependent on thjwoid function. Strong sup- 
port for this conclusion is had from the fact that the adrenal is 
the only incretory gland which shows a specific positive weight 
association with the thjwoid in the adult rat (7). The coef- 
ficient of correlation is 0.355±:0.059 in the male and 0.193± 
0,065 in the female, when the general factors for organ size 
carried by the bodj' weight and the influences assumed to be 
exerted bj” the other glands of internal secretion are held con- 
stant by the method of partial correlation. 

Now an increase in the degree of groudh retardation of 
the gonads in both sexes occurs Avhen the thjwoid is removed 
in late and post-pubertal stages of development (6). It can be 
assumed that this means a diminution in incretory function. 
Moreover the adrenals are positivelj'- and specificallj’^ correlated 
in weight with the gonads. The fifth order coefficient is 
0.170±0.056 in the male and 0.453±0.036 in the female. This 
indicates a specific ineretoiy relationship. Riddle (8) has re- 
centlj' demonstrated a similar relation in female pigeons. Hence 
it is clear that the pubertal and post-pubertal reaction of the 
adrenals to thjwoid deficiencj’- is due to the retardation of go- 
nadal development as well as to the specific adrenal-thyroid 
ineretoiy relationship. Further support for this idea is had 
from the fact that the dailj- percentage rate of grovdh of the 
adrenals in the normal rat drops abruptly between the ages 
of 65 and 75 days to the level characteristic of the adult animal. 
The change is from 4.0 to 0.2 in the male, and from 5.2 to 1.0 
in the female. While this great diminution in growth capacity 
is of itself a factor in the reaction of the adrenals to thjwoid 
deficiency, the fact that it occurs at puberty justifies the assump- 
tion that it is dependent in part at least on gonadal incretory 
activity, and hence that these are conditioners of the response 
to thyroid removal. 

Prom Charts 3A and lA and B it is seen that the grorvth 
reaction of the adrenal to thjwoid deficiencj" is both absolutely 
and relatively with respect to body weight greater in the fe- 
male than in the male. The fact that this relation is the oppo- 
site of that to be expected from the percentage increment in 
the control rats (Table 2), indicates either specificity of adrenal- 
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The Observed Mean Weights of the Adrenals of the Several Groups of Rats 
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thyroid association or interference from some third factor (7). 
Since specificity of adrenal-thyroid relationship is not marked 
until gonad ineretoiy aetivitj' is ■well in force, and since the 
degree of association between adrenal and ovary is greater than 
that between adrenal and testis, and since ovary growth is more 
retarded by thyroid deficiency than is testis growth, the con- 
clusion must be made that the sex differential response of the 
adrenals is due to an interference on the part of the gonads. 


TABLE 2 

The Absolute and the Relative Percentage Rate of Growth of the 
Adrenals of the Several Groups 


Senes 

Mt,LES 

FEM^tES 

ThjroparathAroidcctoraised Groups 

Control 

Test 

T/C 

Control 

Test 

T/C 



% 

% 

% 


% 



245 6 

92 4 

669 0 

289 9 

50 9 



128 9 

6S 2 

437 S 

188 9 

43 1 

so 

82 5 

36 0 

43 7 

173 1 

52 3 

30 3 

65 

26 3 

—5 7 

—21 5 

51 0 

—0 4 

—0 8 

75 

18 1 

—0 9 

—5 1 

40 7 

— G S 

—1C 6 

100 

8 5 

—13 5 

—139 3 

16 6 

—32 6 

—196 C 


Parathyroidcctomized Groups 

23 

2SS 2 

230 3 

79 9 

561 6 

368 1 

65 5 

30 

mm 

loS 7 

SI 1 

445 8 

330 5 

74 1 

50 

84 8 

G6 7 

7S G 

172 8 

97 2 

56 3 

Go 

20 2 

— 1 2 

—20 9 

4S 1 

14 6 

30 4 

75 

IG 9 

—13 5 

—79 9 

52 7 

3 0 

7 5 

100 

8 5 

—2 3 

—26 9 

16 6 

—8 S 

—53 3 


* These figures are positive hecausc control growth being retrogiessive gives 
a percentage decrement instead o£ Inclement The quotient ot this into the per- 
centage decrement of the tests Is necessarily algebraically positive In sign The 
values represent the relative degree of loss of weight, notwithstanding, and are 
so charted 


The degree of association of the adrenals with the body 
weight is higher in the adult female than in the male. The 
values for the coefficient of correlation are 0.552±0.043 and 
0.329±0.055, respectively. This may be a factor in the greater 
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regression of adrenal -vveiglit in the tliyroidless females of the 
100 day old series (Chart lA and B). 

TnE EFFECT OF P^JIATHYBOID DEFICIENCY 

From Chart 2A it is seen that the initiation of a parathy- 
roid defieienej^ in the male at any time before the pubertal ad- 
justment is in full swing (65 days of age) brings about a re- 
tardation of adrenal growth, which while less in degree, paral- 



Chart 1. Comparing growth retardation of adrenals and body weight after 
thyroid removal from A — Males and B — Females at the stated ages. Flat blacK 
column represents control growth ; outline columns, growth of the test animals. 
Order of sequence given by the superscript. 

lels in direction that of the body weight with respect to the age 
difference in response. Once puberty is established, however, 
and the animal becomes capable of reproduction the associa- 
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tion is ruptured and tlie adrenal response is in no way com- 
parable with that of the body. In the female, on the other 
hand (Chart 2B) the growth response of the adrenals, while 
greater in degree, is quite consistentlj'' parallel with that of the 
body in the direction of change Avitli change in age at time of 
glandular removal. 

The conclusion is that in general the grondh processes of 
the adrenals of the female are similar to those of the body as 
a whole in their reaction to parathyroid deficiency and are sim- 



Chart 2. Comparing growth retard.afion of adrenals and bodv weight after 
parathyroid removal from A — Maies and B — Femaies at the stated ages. Flat 
black column represents control growth; outline columns, growth of the test 
animals. Order of sequence given by the superscript. 

ilarly interpretable, i. e., in terms of a lowered nutritional level 
(4). The regression of adrenal growth in the 100 day old series 
is like that which ocenrs in the case of the ovary (7). Prom 
what has gone before it is evident that the extra reaction of the 
former can he attributed to that of the latter. This raises the 
question as to whether the general concordance of adrenal re- 
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sponse witli body weight response is due to its dependence on 
the effectiveness of the growth processes of the body as a whole, 
or whether it is due to the specific adrenal-ovary association, 
since the ovary also tends to follow the course of the body weight 
response. Inasmuch as the adrenal exhibits a closer parallelism 
than the ovary in this respect, I am inclined to believe that the 



Chart 3. Sex comparison of adrenal response to A — Thyroid removal and 
B — Parathyroid removal at the stated ages. Flat hlach column represents con- 
trol growth ; outline columns, growth of the vtest animals. Order of sequence 
given by the superscript. 

first interpretation is the more valid, at least up to the age of 
sexual maturity. At any rate it -is clear that there is no specific 
relation between adrenal growth and parathyroid function. 

In the case of the males the same conclusion holds true for 
groups from which the parathyroids are removed prior to the 








HAMMETT 


245 


pubertal surge. The marked reaction wliich occurs during and 
after this period shows conclusivelj’- that puberty conditions an 
increased sensitivity to parath3'roid deficiency. Since the re- 
action of the adrenals is so markedly different from that of the 
bodj' as a whole and of the parts so far studied, it would appear 



Chart 4. Comparing the effect of thyroid and parathyroid deficiency on 
adrenal growth in A — Male and B — Female albino rats. Flat black column rep- 
resents control growth; outline columns, growth of the tost animals. Order of 
sequence given In the superscript. 


as if a certain degree of specificitj' is present. On the other 
hand, since it is puberty that brings this about, and since the 
pubertal changes are justly attributable to testicular incretory 
activities, it would also appear as if it is these changes and 
their influence on the body and not any specific adrenal-para- 
thyroid incretory relation which is at the basis of. the matter. 
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Perhaps the situation can best be expressed by saying that 
puberty in the male determines an increased sex-specific sensi- 
tivity of the adrenals to parathyroid deficiency. The effect of 
this is shown on Chart 3B, 

Prom Chart 4B it is seen that the growth of the adrenals 
in the female is uniformly less disturbed by parathjwoid than 
bj’- thyroid deficiency. In the male the relations are inconstant 
(Chart 4A). In both sexes, however, the relative influence of 
the two tjT)es of glandular deficienc}’- is the same in direction 
as that exliibited by the body in weight. Hence it can be con- 
cluded that these differences are essentially an expression of the 
dependency of the adrenals on the relative effectiveness of the 
growth processes of the bodj’’ as a whole after thyroid and para- 
thyroid removal. 

Now a study of the course of growtli in body weight sub- 
sequent to thyroid and parathyroid removal (4) led to the con- 
clusion that the growth retardation which ensues is the result 
of a condition of essential undernutrition in both eases. The 
question therefore arises as to whether the growth of the ad- 
renals in the thyroidless and parathyroidless rats is like that 
which occurs in inanition. While a study of the effects of un- 
dernutrition on the growth of the adrenals as given by Jackson 
(9) shows that these organs are markedh’’ influenced by dietary 
deficiencies, the singular inconstancy of the results indicates 
that other factors beside that of diet are at work. True it is 
that an attempt has been made to evaluate the influence of age 
and sex, but only confusion has resulted since the number of 
animals used in any given group was too small and the experi- 
mental conditions too varied for accurate outcome. These pre- 
liminary explorations show that the matter deserves a care- 
full}' planned and systematic investigation, 
j. The present state of the .subject allows no definite corre- 

lation to be made between the adrenal response to dietary under- 
nutrition and that resulting from thyroid or parathyroid de- 
fieieney. Prom Charts 1 and 2 it is clear that in the male the 
adrenals are less sensitive than the body as a whole to the un- 
complicated nutritional deficiency originating from thyroid or 
parathyroid removal before puberty. Whether a similar sex 
difference will be found in cases of undernutrition due to dietary 
deficiency is yet to be determined. That such is possible is in- 
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dieated from the report of Jackson and Stewart (10) of a sex 
difference of like direction in rats underfed from three weeks 
to twenty weeks of age, and then refed for a time. 

SUMMARY AND CONCDUSIONS 

The outstanding facts brought out by this study are that the 
incretory relationship of the gonads -with the adrenals is a major 
factor in determining the grondh response of the adrenals to 
thyroid deficiency, and that puberty determines a sex-specific 
sensitmty of the adrenals to parath 3 Toid deficienej’’ in the male. 

Other findings are; 

1. The groMdh of the adrenals is not specificallj’’ related 
to thju'oid activitj’’ before puheiTy. 

2. The growth of the adrenals in the sexuall.y mature al- 
bino rat is specifically related to thyroid activity, 

3. The growth of the adrenals in the female rat is not 
specifically related to parathju’oid activit.y. 
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STUDIES OP THE THYROID APPARATUS. XXXVI. 

THE ROLE OP THE THYROID APPARATUS IN 
THE GROWTH OP THE PANCREAS 

FREDERICK S. HAMMETT 
The Wistar Institute of Anatomy and Biology 
PHILADELPHIA 

INTRODUCTION 

This paper deals 'with the growth of the pancreas of male 
and female albino rats subsequent to thyroid and parathyroid 
removal at 23, 30, 50, 65, 75 and 100 days of age. Since pre- 
ceding papers give the scope, methods and point of view of the 
investigation as a whole, none of the details need be given here. 
Attention is called to the fact, however, that the animals were 
150 ORA’S of age at the time the terminal records were made. 
Table 1 contains the observed means and probable errors of the 
weights of the pancreas of the several groups. The computation 
of the initial “control” and “test” values is described elsewhere 
(1). Table 2 gives the percentage rate of growth calculated from 
the data in Table 1. It also gives the percentage rate of grmvth 
of the tests in terms of that of their controls (T/C). The com- 
parisons are be.st made from charts. On these the flat black 
columns represent control growth (always 100 per cent), w’hile 
the outline columns stand for test growth in terms of control. 
The order of sequence is given by the superscript. Por the rea- 
sons given in another paper (2) the sequelai of thyro-pai’athy- 
roidectomy are interpreted in terms of the thyroid deficiency 
alone. 


THE INFLUENCE OF THYROID DEFICIENCY 

On Chart lA and B the growth of the pancreas is com-, 
pared with that of the body in iveight after thyroid removal at 
the stated ages. 

It is evident that the sensitivity of the pancreas is greater 
than that of the body as a whole ; that this r elatively greater sen- 
sitivity increases markedly at the onset of pmberty, weight actu- 
ally being lost instead of gained ; and that the sensitivity of the 


248 




o o o 

BM -H M 

^ CJ o 

N 

O S'* o 


o o o o o o 

-H I -H -H -H *H -H 

O CO 

o O -o to o 

o 00 00 r; 

o to to to 



'Beginning’ values foi “control" and “test" groups computed according to method referred to In text. 














































































































250 THYEOID, PARATHYROID AND PANCREAS 


pancreas like that of the body progi’essively increases with the 
increase in age at the time of thyroid removal. 

The picture as a whole gives the impression that the growth 
processes of the pancreas are more dependent upon the effective- 
ness of the growth processes of the body as a whole, than upon any 
specific relation to thyroid activity. This is consistent with the 
fact that the positive weight correlation which exists between 
pancreas and thyroid (0.339±:0.064 in the male, and 0.235± 
0.070 in the female) in the adult rat is largely due to body size 

TABLE 2 


The Absolute and the Relative Rate of Growth of the Pancreas of 

the Several Groups. 


Ako 

Scries 

MALES 

FEMALES 

Thyroparathyroidcctomized Groups 

Control 

Test 

T/C 

Control 

Test 

T.'C 


% 

% 

% 

% 

% 

% 

23 

508 1 

316 3 

02 2 

464 2 

223 6 

48.2 

30 

214 7 

93 5 

43 6 

176 ’5 

58,0 

32 8 

SO 

105 9 

20 2 

24 7 

73 9 

f 

—3.0 

05 

44 7 

—8 2 

—18 3 

17 6 

—15 5 

—87.8 

75 

45 3 

—6 2 

—13 7 

14 3 

—20 6 

—143.6 

100 

22 4 

—13 3 

—59 4 

10 1 

—21 6 

—214.0 


Pftrnthyroidectomized Groups 

23 

535 8 

381 1 

71 1 

424 9 

313.8 

73.8 

30 

234 0 

190 5 

81 4 

183 3 

101.8 

88 2 

50 

101 9 

07 1 

65 S 

70 3 

41 6 

59.2 

65 

46 6 

11 2 

24 1 

27 S 

7.5 

27.4 

75 

41 4 

—3 2 

—7 8 

19 9 

1.0 

4.9 

100 

22 4 

15 2 

68 2 

10 1 

4 3 

42.8 


influence, for when this is held constant by the method of partial 
correlation the association is negligible (0.115 in the male and 
0.049 in the female). Moreover, there is no specific weight cor- 
relation between the two organs when the assumed influences of 
the other ineretory organs are collectively stabilized for. The 
5th order coefficient is 0.063 in the male and — 0.010 in the 
female. 
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The puhertal and post-puhertal atrophy o£ the pancreas 
TS’ould seem to indicate a direct conditioning of the pancreas re- 
sponse to thyroid deficiency by the incretory activity of the 
gonads. Opposed to this is the fact that the weight correlation 
between gonads and pancreas (0.403+0.051 in the male and 
0.374+0.053 in the female) is largely dependent on body size, 
for when this is held constant by the method of partial correla- 
tion the degree of association drops to 0.083 in the male and 
0.129 in the female. On the other hand, the difference in char- 
acter of pancreas and body weight response in the 65, 75 and 
100 day old series shows that a factor other than body size is 
effeeth’e. This can arise from no other organ than the gonads. 
But there is no significant direct weight association between 
pancreas and gonads in the sexually mature rat as shown by the 
coefficients of correlation just given, which are substantiated by 
the 5th order values (that for the male being 0.093 and that for 
the female — 0.024). These facts lead to the inference that a 
third factor participates in the reaction. This factor is the 
adrenals. 

It has been shoum in an earlier paper (3) that although 
there is no general specific weight association between the sev- 
eral glands of internal secretion ; there is, on the other hand, an 
indirect association which is mediated by the adrenals. Now 
the weight correlation between gonads and adrenals is not only 
somewhat independent of body size, but it is also independent 
of the influences assumed to be exerted by the other incretory 
organs. This is shown by the fact that the zero order values of 
0.310+0.056 in the male and 0.647+0.036 in the female remain 
positive both when body weight is alone held constant (0.143 
in the male and 0.494 in the female) and when in addition 
the thjwoid, thjnnus, hjT)ophysis and pancreas are collectively 
stabilized for by the method of partial correlation. The value 
for the male is 0.170 and 0.453 for the female. The same is true 
of the pancreas-adrenal weight association. The zero order co- 
efficients of 0.367+0.053 in the male and 0.491+0.047 in the 
female are only reduced to 0.225 and 0.293 respectively, when 
body weight is held constant, and positive specific association is 
maintained when in addition the gonads, tlijmeid, hypophysis 
and thymus are collectively stabilized for. The 5th order value 
is 0.132 in the male and 0.238 in the female. Positive specific 
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weiglit association can be assumed to indicate specific functional 
association, at least in the quantitative sense. 

Tbe values just given show that there is a specific functional 
as well as weight association between adrenals and gonads, and 
adrenals and pancreas. The reciprocal relationships of the triad 



superscript. 

are represented in the accompanying diagram. This shows that 
any size relation between gonads and pancreas is conditioned by 
the adrenals. 

Now it wms shown in the preceding paper (4) that a puber- 
tal and post-pubertal initiation of thjrroid deficiency causes re- 
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gression of adrenal growth, and that this is largely dependent 
on the gonads. The evidence would, therefore, indicate that it 
is this adi-enal regression which dii-ectly determines the in- 
creased sensitivity of the pancreas to thyi-oid deficiency. 

The pancreas should be expected to be more closely dependent 
on the adrenals than on the gonads from the known fact of the 
functional interrelations in carbohydrate metabolism, and the 
fact that thyroid function is also concerned in this phase of 
organic activitj’^ through its participation in the regulation of the 
metabolic level. 

From the foregoing the conclusion is justified that the pan- 
creas shows no specific gi-owth relation to thyroid activity. 



Chart 2. Comparing growth retardation of pancreas and body weight after 
parathyroid remoral from A — Males and B — ^Pemnies at the stated ages. Fiat 
black columns represent control growth (100 per cent) ; outline columns, growth 
of test animals in terms of that of controls. Order of seguence given by the 
superscript. 

A further contribution to the increased sensitivity of the 
pancreas in the 65, 75 and 100 day old series is the normal cessa- 
tion of growth of the organ between 65 and 75 days of age (Table 
1). The drop in normal groivth capacity from the preceding 
period value of 2.9 in the male and 2.4 in the female is to — 0.02 
and 0.02 respectively. While the later periods show some slight 
growth this is very small in comparison to that of the pre- 
pubertal periods. The role of the normal growth capacity in 
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determining the degree of resistance to thyroid deficiency has 
been discussed in other papers and need not be repeated. 

Now the pancreas is a digestive organ, a large proportion of 
the metabolic processes of which are concerned in its proper 
fimction rather than in the business of growth. It can be as- 



Chart 3. Sex comparison of pancreas response to A — ^Thyroid remova.1 and 
B — Parathyroid removal at the stated ages. Plat black columns represent cra- 
trol growth (100 per cent) ; outline columns, growth of test animals in terms 
of that of controls. Order of sequence given by the superscript. 

sumed that the ratio of the energy used in work done in fune- 
, tional activity and work done in growth is higher in the pan- 
creas than in the body as a whole. This being so, it would he 
expected, on the basis of the deductions outlined elsewhere (2), 
that the pancreas would be more sensitive than the body as a 
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whole to the lowering of the metabolic level consequent on thj’’- 
roid removal. It would also be expected that the difference 
would increase, if and when pancreas gro^vth ceases while total 
function increases and body growth continues. That being con- 
sistent with expectation, the foregoing is adequate present inter- 
pretation of the pancreas being more sensitive than the body as a 
whole to thjToid deficiency. 



Chart 4. Comparing the effect of thyroid and parathyroid deBciency on 
pancreas growth in A — Maies and B — Females. Flat blacl: columns represent 
control growth (100 per cent) ; outline columns, growth of test animals In terms 
of that of controls. Order of sequence given by the superscript. 


From Chart 3A it is seen that the pancreas of the female 
is more sensitive than that of the male. Since this sex difference 
increases markedly from puberty onwards it is probable that its 
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basis lies in large part in the fact that the gonad-adrenal weight 
association is greater in the female than in the sexually mature 
male. To this the lesser normal growth capacity of the female 
pancreas (Table 2) undoubtedly contributes. The discussion 
of this principle has been given in earlier papers. 

Jackson (5) reports that dietary deficiencies in the young 
produce simple retardation of pancreas growth, while like de- 
fects in older animals yield an atrophy. The age differential 
responses to thyroid deficiency are similar in type. This fact is 
consistent with the assumption that the growth retardation which 
follows thyroid removal is fundamentally due to a condition of 
essential undernutrition (2). 

THE INFLUENCE OP PAEATHYROID DEFICIENCY 

An inspection of Chart 2 A and B shows that the growth re- 
tardation of the pancreas closely approximates that of the body 
weight in the age differences in response to parathyroid removal. 
The conclusion is that the growdh processes of the pancreas are 
quite like those of the body as a whole in their relation to para- 
thyroid deficiency and that they are therefore not specifically 
related to parathyroid activity. 

The chart also shows that puberty conditions a change in the 
relative degree of retardation. It is doubtful if this is attribu- 
table to any specific gonad-pancreas relation. Rather it is to be 
taken as an expression of an individual organic reaction to the 
general physiological changes produced by adolescence. It is 
hardly an ineretory matter -since the direction of difference be- 
tween pancreas and body weight, once puberty is over, becomes 
the same (in the 100 day old series) as in the pre-pubertal 
groups. 

Chart 3 B shows that no consistent sex differences are pres- 
ent. A detailed analysis of those w'hieh do exist is hardly worth 
while, since interpretation is impossible. 

Turning now to Chart 4A and B wdiere the response of the 
pancreas to thwoid deficiency is compared with that to para- 
thyroid deficiency, a marked difference in the reaction to the two 
types of glandul^ lack is noted. 

The pancreas^ much more sensitive to thyroid than to para- 
thyroid deficiency, '^his general difference demands interpreta- 
tion. I am inclined fqr the present to believe that its basis lies 
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in the difference between the two types of metabolic disturbance 
induced. Thyroid removal primarily determines a lowering of 
the metabolic level, a secondary effect of which is a lowering of 
the amounts of material available for groudh. Parathyroid re- 
moval determines an increased utilization of metabolites and a 
lowering of the nutritional level (2). The two deficiencies are 
thus in last analysis provocative of essentially the same condi- 
tion in so far as growth is concerned ; 5. e., a state of undernutri- 
tion. But the primary metabolic disturbance is in general oppo- 
site in character. Hence it is probable that the lesser growth re- 
tardation of the pancreas subsequent to parathyroid removal is 
an expression of a relatively lesser disturbance of the metabolic 
rate, to which the organ is peculiarly susceptible by virtue of its 
functional specificity, and also to a lesser diminution in the 
amounts of material available for growth. 

A second matter for clarification is the marked divergence 
in character of the response to the two types of deficiency when 
initiated during and after puberty. The reaction to thyroid de- 
ficiency, based on direct adrenal interference initiated by gonad 
response and conditioned by a specific thyroid-adrenal associa- 
tion, is discussed in the preceding section. In the case of the 
parathyroidless animals the picture is obscure. There is corre- 
lation between adrenal and pancreas reaction up to the 100 days 
old series (4). Here the adrenals undergo atrophy, while the 
pancreas is only retarded. The adrenals diverge from the body 
weight response while pancreas growth is less retarded. While 
the pancreas-adrenal parallelism is only fair in the male, the 
removal of the parathyroids at 100 days of age produces the 
same differential reaction as in the female. In view of this fact, 
and the fact that the pancreas generally parallels the body 
weight changes with change in age at time of glandular removal, 
I am inclined to believe that while the adrenals may be a direct 
factor in the determination of the pancreas response to parathy- 
roid removal, they are only a minor factor, save possibly during 
puberty. The major factor is the dependence of the pancreas 
on the effectiveness of the growth processes of the body as a 
whole. 

On the other hand, as shown in an earlier paragraph, there 
is a positive specific weight, and hence functional, association 
between pancreas and adrenals in the adult rat. It should be 
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expected, therefore, that if this is a large factor in determining 
pancreas response to thyroid deficiency, it should also he evident 
as a factor in parathyroid deficiency initiated at 100 days. But 
such is not the case. It is, therefore, clear that a factor is lack- 
ing in the adult parathyroidless which is present in the thyroid- 
less groups. The onlj'- factor which present evidence justifies us 
to believe is absent from the one and present in the other is a 
specific relation between the adrenals and the gland removed. 
There is a specific association between adrenals and thyroid. 
There is no proof of a specific relation between adrenals and 
parathj'-roid. The tentative conclusion is, therefore, justified 
that it is the presence of the thyroid-adrenal specific relation- 



Dlagram. Showing the ndrcnnls as the pivotal point of gonad and pancreas 
relations. The figures are the values for the specific coefficients of correlation 
unconditioned by body weight, thyroid, hypophysis or thymus. 

ship which determines the diflferenee in type of pancreas reaction 
to thyroid and parathyroid removal at 100 days of age. 

Regardless of the uncertainty of the details of relationship 
in the parathyroidless groups, a few significant facts are clear 
and these can serve as a starting point for further work leading 
to ultimate clarification. 

SUMMARY AND CONCLUSIONS 

A study of the pancreas response to thyroid and parathy- 
roid deficiencies indicates clearly that the growth of the organ 
is not specifically related to the functional activity of either of 
these ineretory glands. 

In the thyroidless groups the dependence on the effective- 
ness of the growth processes of the body as a whole is the chief 
pre-pubertal factor determining the grovd;!! retardation. During 
and after puberty, when growth regression instead of simple re- 
tardation occurs, the gonads and the adrenal are^ participants 
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in determining the increased sensitivity. The connecting spe- 
cific link is the adrenal. 

In the parathyroidless groups the chief factor throughout is 
the dependence on the effectiveness of the growth processes of 
the body as a whole. 
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THE OCCURRENCE AND PRESENT CHEMICAL STATUS 
OP THE FEMALE SEX HORMONE * 
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From the Research Department of the National Jewish Hospital for 
Consumptives, at Denver, Colorado, and 

The Chemical Laboratories of the University of Denver, 

DENVER 

Tlie chemical identity of the female sex hormone has been 
established only between certain rather wide limits. The meth- 
ods of assay are all biological and consist of the following: 

1. Noting a growth producing action on the uterus, vagina 
and breasts of immature virgin rabbits, or of castrated rabbits 
(Pigs. 1 and 2). 

2. Noting the change produced b}'' injection of extracts 
on the vaginal spreads obtained from spayed rats. The vaginal 
spread of the castrated rat consists mainly of leukocytes. Wlien 
potent extracts are injected, after an interval of between twelve 
and forty-eight hours, the spread changes to squamous non- 
nucleated epithelium similar to the spread obtained from nor- 
mal rats at cstrus (Pigs. 3 and 4). 

3. Noting the spontaneous, rhjdhmic contraction rate of 
the uterus of the white rat when suspended in a chamber filled 
with Locke’s solution. The uterus of the castrated rat has a 
rhythm identical with that of the early interestrus period of the 
normal rat. The uterus of a rat w’^hose vaginal smear had be- 
come positive by means of injection of potent extracts produces 
the slowfer contraction rate typical of estrus in the normal 
animal (21). 

All of these methods are reliable and yield identical results. 
The method of assay based on vaginal smears, introduced by 
Allen and Doisy (1), is the most convenient because it does not 
involve the sacrifice of the animal and the results are available 
in a much s\iorter time. The introduction of this method of 
assay mai-kedV very important advance in the technique for the 

♦Read before tlib Tenth Annual Meeting of the Association for the Study of 
Internal Secretions, wallas, Texas, April 20, 3926. 
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study o£ the female sex hormone. All of the above methods of 
assay indicate that the hormone as obtained from the follicle 
liquid, the corpus luteum, placenta, and blood of animals in 
estrus is identical. Chemical studies to date lead to the same 
conclusion. 

The occurrence of the female sex hormone in the follicle 
liquid was first reported by Prank (2). In the follicular liquid 
the hormone occurs in such quantities that no concentration is 
necessary, and the pure fluid itself will produce positive results 
by all methods of assay. Allen and Doisy (8), continuing the 
work of Prank, have shown that the hormone follows the lipoid 
fraction of the liquid and have further shown that the hormone 
can be freed from cholesterol by precipitating the cholesterol 
with digitonin. Studies on the hormone from the follicular 
liquid have given us no chemical information which we did not 
have from studies on the hormone obtained from the corpus 
luteum and placenta. 

The occurrence of the female sex hormone in the corpus 
luteum has been established by many workers, among them Iseo- 
vesco (3), Hermann (4), Prankel and Ponda (5), Pellner (6), 
Prank and Rosenbloom (7), etc. These workers based their con- 
clusions on the production of hyperplasia and hypertrophy of 
.the uterus of the young immature virgin rabbit and of the cas- 
trated rabbit. With the introduction of the vaginal spread 
method of assay Allen and Doisy (1) report only negative re- 
sults with their corpus luteum extracts. An obvious explana- 
tion is that they were unable to concentrate the active substance 
found in the crude lipoid extracts. These workers in a prelim- 
inary report assumed that the female sex hormone did not occur 
in the corpus luteum, at least of the hog. 

In a second article (8) not only was the presence of the 
active principle in the corpus luteum denied but doubt was cast 
on all of the work of other investigators in this field who had 
reported the presence of the hormone in this body. The fol- 
lowing is a quotation from that paper of Allen and Doisy : 

“Although all of the authors referred to in the preceding para- 
graphs who used lipoid solvents may have obtained active extracts 
from whole ovaries or placenta, their findings of the hyperplastic 
substance in the corpora lutea casts doubt upon their observations. 
While it is not in our province to explain this confused situation, we 
may point out that in some cases it might be attributed to the use of 
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normal animals in testing for activity. Certainly none of the authors 
with the possible exception of Hermann has shown that this extract 
can restore to ovariectomized animals the full growth of the genital 
tract and the sexual manifestations characteristic of estrus.” 

This statement ^Yas based on the fact that Allen and Doisy 
were unable to obtain the vaginal spread reaction in spayed 
rats with their extracts of corpora hitea. Similar findings were 
more recently reported by Johnston and Gould (9) who failed 
to get a single positive reaction with 27 preparations of the yel- 
low body. Our studies have shown that larger doses of corpus 
luteum extract must be given over a longer period of time than 
if follicle fluid be employed in order to secure hypertrophy of 
tlie uterus and mammary glands in either spayed or immature 
virgin rabbits. 

Corpora lutea to the amount of 358 grams were obtained 
from 1800 g];ams of freshly slaughtered hogs’ ovaries and, after 
being washed twice with water, were at once ground in a meat 
chopper and then with sand in an iron mortar. Five hundred 
fifty ce. of 95% alcohol was added. The mixture was thoroughly 
shaken and allowed to stand for 48 hours. The mixture was 
filtered and evaporated under reduced pressure to a watery 
sludge. This .sludge was extracted twice with 50 cc. of benzene. 
The benzene extract on evapoimtion gave 2.7 grams of residue. 
A residue pi’opared in this manner is called “Stock B.” This 
residue was suspended in olive oil making the concentration 25 
rag./ec. An immature virgin rabbit injected with this material 
on alternate days for two weeks showed hypertrophy of the 
utei'us and mammary glands and the result was indicated as 
plus 2. 

. Stock B was prepared from 545 grams of corpora lutea 
from 2200 grams of hogs’ ovaries taken immediately after 
slaughter and tested in a similar fashion. The results with 
some animals, given only four injections, were indefinite. Ani- 
mals, however, that were given seven injections over a period 
of two. weeks showed a plus 2 reaction. 

With the vaginal smear reaction results with the above 
material were negative with four injections of 25 mg. each and 
also with four injections of 50 mg. each. This led to intensive 
study of the preparation of corpus luteum extracts TOth the 
result that extracts have been obtained which now give all reac- 
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tions that extracts of follicle liquid and placenta will give, in- 
cluding the vaginal smear test demanded by Allen and Doisy. 

In the preceding experiments the corpora lutea had repre- 
sented a composite lot; no attempt had been made to classify 
them. It seemed possible that the hormone content of the cor- 
pus luteum might vary with the time that had elapsed since 
o\Tilation. Corpora lutea obtained from 4900 grams of ovaries 
from freshly slaughtered hogs were separated into classes cor- 
responding to early vascularized, later vascularized, flourishing, 
and involuting; or, more simpV, into bloody, bloody pink, pink- 
ish yellow, and yellow. 

Samples were taken and analyzed with the following re- 
sults : 



Bloody 

Bloody 

pitik 

Pinkish 

vollow 

Yellow 

Grams of each class 

.98 

484 

378 

69 

Moisture % 

.81 

79.9 

79.1 

75.5 

Crude lipoid ( % of dry 





substance) 

.18.6 

25.4 

36.6 

32.2 

Nitrogen {% of dry 





substance) 

.12.6 

10.68 

10.45 

10.38 

Phosphorus (as % of pent- 





oxide of dry substance) . 

. 2.68 

3.38 

3.44 

2.42 

Ash (% of dry substance) 

. 4.63 

5.26 

4.92 

3.95 


Stock B was then prepared from each of these classes and 
suspended in olive oil with a dosage of 50 mg. per cc. Assayed 
by the vaginal smear test the results were as follows : 


Number of Total i Reactions 


Class Injections rtosase 1st animal 2nd animal 

Bloody 3 150 mg. negative negative 

Bloody-pink 3 150 mg. negative negative 

Pinkish-yellow 3 150 mg. plus 1 plusl 

Yellow 3 150 mg. plus 3 plus 2 


The striking result is the concentration of the active ma- 
terial in the yellow class. Frank has offered the following ex- 
planation for these findings (10) : 

“At the time of follicle rupture a concentrated active extract, 
the follicle fluid, is poured into the peritoneal cavity and rapidly 
absorbed by the lymphatics. The granulosa of the follicle at that 
time has no connection with the blood stream; hence the product is 
stored. But immediately after ovulation, capillaries penetrate the 
ruptured follicle, and within a few hours the process of vasculariza- 
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tion places each secreting cell in intimate contact with one or more 
capillaries. From that time on the follicle, or better, its successor, 
the corpus luteum, is no longer a storage gland and the secretion is 
carried off as soon as formed. When full maturation has been reached 
or just passed, the blood channels begin to diminish before the secret- 
ing cells lose their activity. Therefore, for a short period a sudden 
transitory increase in the stored active substance is noted.” 


Concentratfou of the hormone by means of removal of fats, 
phospholipins and cholesterol was then attempted with the fol- 
lowing results : 


Amt. of 
of crude 
material 
Class Injected 

Bloody 150 mg. 

Bloody pink. 150 mg. 
Pink yellow .150 mg. 
Yellow 150 mg. 


Result 

on spayed rats 

neg. 48 hrs. 
plus 2, 48 hrs. 
plus 3, 48 hrs. 
plus 4, 36 hrs. 


Amt. of 
purified 
material 
Injected 

75 mg. 
75 mg. 
75 mg. 
75 mg. 


Result 

on spayed rats 

plus 3, 36 hrs.* 
plus 4, 36 hrs. 
plus 4, 18 hrs. 
plus 4, 18 hrs. 


More highly concentrated and purified material gave posi- 
tive results with a total dosage of 45 mg. and 28 mg. 

These experiments prove conclusively that the hormone is 
found in the lipoid fraction of the corpus luteum and that it 
is more concentrated in the yellow type of corpora lutea. Puri- 
fied extracts produce hypertrophy of the uterus, vagina and 
breasts in immature virgin rabbits and in castrated rabbits. 
They produce the vaginal smear reaction in rats and the uteri 
of these spayed rats show typical spontaneous contractions in 
oxygenated Ringer’s solution that are characteristic of oestrus. 
The material was fresh, obtained at the slaughter house and 
at once worked up. Therefore the possible but improbable ob- 
jection of post mortem diffusion of follicle fluid into the corpus 
luteum cannot apply. 

In a recent paper Allen and Doisy (11) apparently reverse, 
in part at least, their position as to the presence of the hormone 
in the corpus luteum. They state that the corpus luteum in 
women continues to secrete the hormone for a considerable 
' iod of time, evep stating that the corpus luteum of the first 
and third months 6i pregnancy continues to secrete the hor- 
mone. The explana^n is offered that the corpus luteum of 
the primate occupies a different position from that of the rest 
of the mammals. This is an extraordinary assumption since 

2 elr"ifies squamous and nucleated epithelium, no leucocytes present. 
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the corpus hiteum is actually found among monotremes in which 
the uterine portion of gestation is very short. 

While our work proves conclusively by chemical methods 
that the hormone is found in the corpus luteum of the hog, this 
conclusion has been corroborated from a biological standpoint 
by Zondek and Ascheim (12). These workers implanted small 
portions of the tissue to be tested in the thigh of spayed mice 
and studied the effect on the vaginal spreads. Using human 
material they found no hormone in germinal epithelium, stroma 



Fig, 1. uteri from jouog virgin rabbits about four weeks old. 

or primordial follicles. All larger foUicles contained the fe- 
male. sex hormone. Implantation of the wall of ripening fol- 
licles also gave a positive result. Implantation of the flourish- 
ing corpus luteum always gave a positive reaction. Tests with 
liver and other tissues gave negative results. 

These concordant results obtained by many investigators 
by different methods should end this long drawn-out contro- 
versy. Positive results based on material obtained with all pre- 
cautions, assayed by all methods known, and repeated without 
failures after proper extraction, technic, and dosage had been 
worked out, must surely outweigh negative reports. The fail- 
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ures are ascribable to lack of concentration and subthresliold 
dosage. 

As our researches and those of other workers indicate that 
the hormone found in the follicles, corpora lutea, and placenta 
are identical, we have used placentae as the base of our further 
work, because placentae are easily obtainable and contain the 
hormone in large quantity and are readily extracted. The chem- 
ical study of this, as of other hormones, is still far from com- 
plete. The question of chemistry resolves itself into two prob- 
lems : 

1. Is the physiologic activity of crude extracts due to the 
specific substances alone, or can these responses be brought about 
by other substances? 



Fig 2 (a^ rtouis ot castiate labblt injected with hormone fiom pla- 

centae (b) Fteuis of ca-.tiate labblt not injected 

2. What is the chemical nature of these specific substances? 

Zondek and Robinson (13) have reported the growth of 
the uterus and vagina of guinea pigs, in response to injections 
of aolan, histamin, tenosin and epinephrin. Our work, in which 
immature virgin rabbits were used, gave negative results with 
these substances. Negative smears were also obtained when we 
used spayed rats. Schroeder and Goerbig report positive re- 
sults Avith liver lipoids (14). We obtain consistently negathm 
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results with liver lipoid. Similar negative results were obtained 
hy Zondek and Ascheim (12) with their implantation technic. 
The spontaneously ovulating guiiiea pig is an unsuitable test 
animal. It was mainly employed by the authors who reported 
positive results with non-specific substances. In addition the 
following control materials gave uniformly negative results; 


Material 

Tost used* 

Animal 

Amt. injected 

Olive oil 

h. u. 

rabbit 

4ce. 

Ole-one 

h. u. 

rabbit 

200 mg. 

Ole-one 

h. u. 

rabbit 

200 mg. 

Liver 

h. u. 

rabbit 

200 mg. 

Butter 

h. u. 

rabbit 

200 mg. 

Histamine 

h. u. 

rabbit 

6 mg. 

Tenosin 

h. u. 

rabbit 


Aolan 

h.u. 

rabbit 


Adrenaline 

h.u. 

rabbit 


Histamine 


rat 


Tenosin 

V. s. 

rat 


Aolan 

V. s. 

rat 


Adrenaline 

V. s. 

rat 


Brain 

h.u. 

rat 

100 mg. 

Brain 

V. s. 

rat 

100 mg. 

Liver 

V. s. 

rat 

75 mg. 

Liver 

V. s. 

rat 

82 mg. 

Testes 

h. u. 

rabbit 

100 mg. 

Testes 

;v. s. 

rat 

100 mg. 

Adrenal cortex . . . 

h.u. 

rabbit 

150 mg. 

Adrenal cortex 

V. s. 

rat 

150 mg. 

Adrenal medulla . . 

V. s. 

rat 

75 mg. 

Thvmus 

V. s. 

rat 

100 mg. 

Linseed oil 

V. s. 

rat 

100 mg. 


Assuming the phj-siologic response to be due to a specific 
substance, what are its physical and chemical properties? Iseo- 
veseo, the pioneer, showed that the lipoid fraction of the pla- 
centa contained the active principle (3). Similar results were 
obtained with the lipoids of the corpus luteum, placenta and 
follicle liquid by many other workers. Our work has confirmed 
the statement that the active principle is soluble in lipoid sol- 

‘h. u. infllcates hypertrophy and hyperplasia ot the uterus in voung Imma- 
ture virgin raDbits. 

tv. s. vaginal smear test on spayed rat. 
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vents. We also find it to be soluble in water under certain con- 
ditions, depending on the presence of other extractives and on 
methods of purification. Lowe and Laquer report a water 
soluble preparation of wdiieh 1 mg. gave a positive reaction in 
the spayed mouse (betw'een 1/20 and % of the rat dose). 

In 1915, Hermann reported the isolation of an active prep- 
aration from deblooded placenta free from nitrogen and phos- 



Fig. 3. Cell types found In smear made from castrate rat. Leucocytes. 

phorus (4). Prankel and Fonda confirmed this work (5), The 
most active extracts of Giesy (15) were free from nitrogen and 
phosphorus Our work is in harmony with these findings. The 
preparations of Allen and Doisy contain about 1% nitrogen. 

The active substance shows a very high degree of thermo- 
stability. All w^orkers are agreed on this property. Herrmann 
(4), Frankel and Fonda (5), and Prank and Lee have attempted 
purification by distillation under high vacuum at temperatures 
ranging from 190° C. to 250° C, without loss of activity. A 
purified fraction distilling below 100° C. at 30 mm. recently gave 
us positive results. 

The active principle can be extracted from alkaline solu- 
tions with ether. This would seem to eliminate acid groups. 
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It can also be extracted from acid solutions with etber -wbicli 
would seem to eliminate basic groups. Esters seem to be elim- 
inated on tbe following grounds. Giesj' found that the activity 
was not destroyed by digestion with soy beau lipase. In our 
work we have saponified tbe active lipoid fraction with half 
normal potassium hydroxide, sodium methylate, sodium butylate 
and sodium ethylate for periods of 72 hours without loss of 
activity Wlien the saponified mixtures are evaporated to dry- 
ness and extraeted with ether, we find that these extracts are 
physiologically active. In other words, it is either a non-saponi- 
fiable material, or, if it is an ester, the activity resides in the 
alcohol of high molecular weight liberated by the saponification 
process. 

TABIjE V 


Grams of Stock B 

.4892 

.4874 

.4952 

.6750 

.6656 

Cc. 0.5N KOH used 

50 

50 

50 

50 

50 

Time of saponification (hrs.) 

24 

36 

48 

60 

72 

Weight of ether extract of 
dried residue 

.2780 

.2660 

.1938 

.2780 

.2390 

Results of assay — vaginal 
smear test plus 4 

plus 4 

plus 4 plus 4 

plus 4 

Jig. injected 

37.5 

37.5 

37.5 

37.5 

37.5 

Weight of ether extract from 
dried residue upon acidi- 
fjdng after alkaline extrac- 
tion 

.1358 

.1844 

.2390 

.3280 

.4050 

Assay of ether extract of 
acid material 

neg. 

neg. 

neg. 

neg. 

neg. 


The results show that the active principle can withstand 
saponification with alkali for a long period of time without loss 
of activity. These results are in disagreement with those of 
Dickens, Dodd and Wright (16), who state that the hormone is 
slowly destroyed by saponification for 40 minutes in the pres- 
ence of hydrogen. 

Prankel and Ponda (5) report the isolation of the active 
principle which they describe as thick, viscous light yellow oil 
with turpentine-like odor, insoluble in water but soluble in all 
lipoid solvents. They ascribe the formula Cs-HjjO;. One atom 
of oxygen, according to their work, is present in a hydroxyl 
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group and the other in a carbonyl group. The compound is un- 
saturated and contains two double bonds. Several derivatives, 
esters, phenylhj'drazone, oxime and tetrabromid were obtained 
by these authors to substantiate their suggested formula. The 
pure substance shows cholesterol reactions which Prankel and 
Fonda take to indicate a relationship .to cholesterol and bile acids. 

Frank (17) and Doisy, Ralls, Allen and Johnston (18) 
found that the active principle can be freed from cholesterol and 
thus a product is obtained which does not give cholesterol reac- 
tions. This work indicates that the substance isolated by Frankel 
and Fonda was at least contaminated with cholesterol. The de- 
rivatives of the “pure substance” obtained by them were not 



Fig, 4 CoU types found In ■sme.nr made from castrate rat injected vith 
active hormone preparation from placentae. Squamous epithelial cells. 

reconverted into the original compound to see whether the reiso- 
lated substance was active. This crucial test would determine 
whether the derivatives were from impurities or from the pure 
substance. Work in our laboratories does not substantiate the 
statement of Frankel and Fonda that the active principle forms 
a hydrazone. 

We have obtained a phenylhydrazone from the lipoid frac- 
tion of placenta. The mother liquor after removal of the phenyl- 
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liydrazone and excess phenylhydrazine is still active physiologic- 
ally. This might be due to incomplete precipitation. When the 
phenylhydrazone is decomposed by being allowed to react with 
glucose, a lipoid is liberated which is inactive physiologically. 

The active principle is an unsaturated body absorbing bro- 
mine from carbon tetracloride solution. It is oxidized by ex- 
posure to air to a resinous mass darker than the original sub- 
stance. This oxidation is accelerated by light. The oxidized 
product is inactive physiologieally. This indicates that the 
active principle is an unsaturated body and not merely associ- 
ated with unsaturated bodies. 

A number of experiments were carried out to test the effect 
of PCI, and PCI 3 on the hormone. The results are shown in 
table VI. 

TABLE VI 


Amount ot 


Amount of 

Tempera- 
ture “C. 

Time ot 

Amount 

Smear 

stock B 

Reagent 

reagent 

heating 

injected 

reaction 

1.056 

PCI3 

1.1 g. 

145 

2 hrs. 

100 mg. 

neg. 

1.15 

PCI3 

1.2 g. 

110 

2 hrs. 

75 mg. 

neg. 

1.10 

PCI3 

1.1 g. 

110 

1 hr. 

75 mg. 

neg. 

1.07 

PCI3 

■ 1.2 g. 

75 

1 hr. 

37.5 mg. 

plus 4 

1.00 

PCI3 

1.1 g. 

70 

2 hrs. 

37.5 mg. 

plus 4 

1.14 

PCI3 

1.2 g. 

70 

•2 hrs. 

37.5 mg. 

plus 4 


The destruction by PCI5 is apparentl}' by oxidation. The 
conclusion is confirmed by the fact that after PCI 5 treatment the 
lipoid shows a large decrease in the Iodine number, i. e., from 150 
to 74. The fact that the active substance is not destroyed by 
PCl^ would indicate that either the hormone does not contain 
the hydroxyl group or replacement of the OH by Cl has no effect 
on activity. Halogens are found in our lipoid preparations only 
after PCI- or PCI3 treatment. 

Today we are also able to show that the female sex hormone 
is present at times in demonstrable quantity in the circulating 
blood (19). Blood has been collected from hogs in estrus and 
anestrus. Following the methods developed in connection with 
the work on placenta and corpus luteum, lipoids have been ob- 
tained which, on injection into spayed rats, give the usual vagi- 
nal smear reaction. This phase of the problem is still under in- 
ve.stigation. Loewe (20) reports similar results. 

Prom the studies up to this time we can say that the hor- 
mone may be found in the follicular liquid, corpus luteum, pla- 
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centa, and blood of females in estrus. The term follicular hor- 
mone or ovarian hormone is therefore not sufficiently broad. 
“Female sex hormone” covers the source of origin as well as 
the biological function of the substance in question and should 
therefore be employed. As the hormone can be found in the 
follicle, corpus luteum and placenta, and as the corpus luteum 
succeeds the follicle, and the placenta the corpus luteum, the 
term “gestational gland,” as a suitable appellation for this triad, 
has been suggested. 

The active substance is a thermostable lipoid of high mole- 
cular weight. It is soluble in all lipoid solvents and also in 
water under certain conditions. It contains only carbon, hydro- 
gen and oxygen, and possibly merely carbon and hydrogen. It 
is not an ester or a fatty acid. It does not give cholesterol re- 
actions. It does not contain an active carbonyl group. If it 
contains the hydroxyl group this group is not essential to its 
activity. It is an unsaturated compound and is inactivated by 
attacking the double or triple bonds. 

The female sex hormone is a specific substance elaborated by 
the gestational gland, taken up by the lymph and blood stream 
and selectively utilized only bj’- Mueller’s tract and the breasts. 
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SOME CHEMICAL AND PHYSIOLOGICAL PEOPERTIBS 
OP THE HORMONE OP THE LIQUOR POLLICULIA 

EDWARD A. DOISY, J. 0. RALLS AND C, N. JORDAN 
From the Laboratories of Biological and Organic Chemistry, 

St. Louis University, School of Medicine 

ST. LOOTS 
INTRODUCTION 

Since the title of this paper may give rise to the question 
of whether or not the active principle of the placenta and cor- 
pus luteum differe from that of the liquor folliculi, we may 
state at the outset that such physiological data as are available 
and such chemical data as are admissible for deciding the ques- 
tion indicate the probable identity of the hormone from the 
three sources. Due to the failure as yet of chemical isolation 
of the hormone from any source and to the fact that it seems 
better to us to refrain from a name until a logical one based 
on its chemical constitution can be given, and since all of the 
observations described in this paper were made upon liquor 
folliculi from hog ovaries, we pi’efer to refer to the product 
with which we are working as the hormone of the liquor fol- 
liculi. 

Within the past few months a number of papers upon the 
ovai'ian hormone obtained from liquor folliculi have appeared. 
Most of them appear to be of a preliminary character and 
therefore cannot be discussed very intelligently. Eondek and 
Brahm (1925) and Laqueur, Hart, dejongh and Wijsenbeek 
(1926) agree that the hormone may be obtained in the aqueous 
filtrate from the deproteinized follicle fluid. This filtrate may 
be concentrated in vacuo, yielding finally a potent aqueous so- 
lution of the hormone. 

Laqueur et al. in studying the chemical nature of the solids 
of their extract have concluded that protein, cholesterol, amino 

♦This Investigation has been made with the assistance of a grant from 
the Committee on Therapeutic Research, Council on Pharmacy and Chemistry, 
Americ.m Medical Association. The authors take this opportunity of expressing 
their appreciation of the Council’s assistance. 

♦Read at the Tenth Annual Meeting of the Association for the Study oC 
Internal Secretions, Dallas. Texas, April 20, 102G. 
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nitrogen, phosphorus, and the hydroxyl group are absent. Some 
bf the extracts obtained contained one mouse unit per 0.01 mg. 
or even less of solids. Inasmuch as the use of different test 
animals renders comparison of potency difficult, we cannot defi- 
nitely assert that this is the most active product thus far re- 
ported in the literature, but at any rate this statement is prob- 
ably correct. 

Both Laqueur et al. and Dickens, Dodds and Wright have 
failed to obtain yields (in physiological units) as large as those 
reported in our earlier paper (Doisj*, Ralls, Allen and Johnston, 
1924). Two of us (J. 0. R. and B. A. D.), working inde- 
pendently, have made many preparations in which from 500 
to 1400 rat units per liter of liquor follieuli were obtained. We 
suspect that both gz’oups of investigators may have tried to 
improve our published procedure with the object of obtaining a 
purer product and in so doing lost some of the efficiency of 
the extraction process and therefore obtained smaller yields. 

Upon still another point the conclusions of Dickens and 
Dodds disagree with ours, in that they report finding ver}’’ little 
more hormone in the liquor follieuli than in an equal weight of 
ovaries. In this case the findings of Laqueur et al. are in 
accord with ours. Though we have made only a few prepara- 
tions directly from whole ovaries during the past two years, 
we have found nothing to cause us to alter our earlier conclu- 
sion that the liquor follieuli of mature follicles contains much 
more of the hormone than other ovarian structures. 

PREPARATION PROM LIQUOR FOLLICULI*' 

Liquor follieuli collected by aspiration from fresh hog 
ovaries is preserved with two volumes of 95 per cent alcohol 
until one liter is obtained. The hormone seems to retain its 
potency unimpaired under these conditions for as long as six- 
teen months. The average yield from a large number of prep- 
arations is about 850 units per liter of liquor follieuli; from 
two recent batches, one of which had been kept for six and the 
other sixteen months, we obtained 1390 and 1200 units respec- 
tively. 

•See article by Ralls, Jordan and Dolsy in the Journal of Biological Chem- 
istry of August, 1926. 
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The proteins which are coagulated by the preservation in 
alcohol are filtered off and extracted in a Soxhlet apparatus; 
meanwhile the filtrate is being distilled to dryness in vaeuo. 
After completion of the extraction, the extract is distilled from 
the same flask that Avas used for the filtrate. The dry residue 
is taken up in aboxit 150 ee, xvater. any free fatty acids neutral- 
ized with sodium hydroxide, and the aqueous solution extracted 
four times with ether in a separatory funnel. Study of the 
individual extracts showed that about SO per cent of the hor- 
mone was removed by the first ether extraction and that only 
2 or 3 per cent remained in the aqueous phase after the fourth 
extraction. The ether extracts are comixined, washed with dilute 
alkali and water and then distilled. The dry residue is taken 
up in 100 ce. 70 per cent alcohol and the cholesterol removed 
by five extractions of the alcoholic solution xvith 25 cc. of petro- 
leum ether. This extraction is huportant for several reasons-. 
(1) The hormone is soluble in the alcoliol and only the merest 
traces pa.ss into the peti-oleura ether. (2) The reverse is true 
for cholesterol. (3) Other solids which are present as impuri- 
ties pass almost completely into the petroleum ether. This ad- 
vantageous purification removes practically all of the choles- 
terol and about 95 per cent of the solids, leaving virtually all 
of the hoi’moue in the alcoholic solution. The alcoholic solu- 
tion is then distilled to drjmess in vacuo and the residue taken 
up in ethyl ether. A small amount of residue which is insol- 
uble in ether may be discarded as it contains little or none of 
the hormone. 

Possibly one or two points in the above procedure deserve 
comment. We are not at all certain that of all of the possible 
combinations of solvents those chosen are the most satisfactory, 
but the method outlined gives a much better product xvith con- 
siderably less work than could be attained by our eai-lier tech- 
nique. It is possible that some other concentration than 70 per 
cent alcohol might lead to better results ; this point is under in- 
vestigation and preliminary data indicate that a product at least 
four times as potent can be obtained by reducing the percentage 
of alcohol. One milligram of the preparation thus obtained 
equals 100-150 i-at units, rvhereas 1 mg. of the solids obtained 
by using 70 per cent alcohol contains onty 25-35 units. 
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CHEMICAIj reactions op the hormone op the 0.04 MG. PER RAT 

HNIT PRODUCT 

The heading of this section requires some explanation. We 
prefer to state eonservatively the effect apparent^ produced hy 
certain procedures upon a product of the potency of 0.04 mg. 
per rat unit. From certain of our observations, it seems prob- 
able that fully 75 per cent and possibly much more of this 
preparation is not hormone. It is conceivable and indeed prob- 
able that certain reactions given by this product may not be 
given by the pure hormone, hence our caution in the interpre- 
tation of results. 

Hydrolysis ; 

(a) Sodium ethylate. No effect upon potency. 

(b) Lipases. 

Pancreatic. No effect upon potency. 

Liver. No effect upon potency. 

Castor Bean. No effect upon potency. 
Hydrogenation. No effect upon potency, visible decolor ization. 
Bromine. Complete loss of potency. 

KMn 04 . Complete loss of potency. 

Acetyl chloride. Marked loss of potency. 

Benzoyl chloride. Moderate loss of potency. 

Naphthylisocyanate. Moderate loss of potency. 
Phenylhydrazine. No loss of potencj’. 

Dry heat at 179° at 0.1 mm. for hours. Over 60% loss of 

potency.* 

No attempt was made to isolate any of the products which 
may have been formed, but the reaction was carried out with 
minimal technical loss, the excess reagent removed and the resi- 
due injected into spayed rats. 

XJUimute Analysis: In the chemical ■work our available 
supply of the hormone was so limited that we have had recourse 
to Pregl’s (1923) system of microanalysis; when his methods 
were not suitable, we have modified them or devised new ones 
to fit the occasion. The results of our analytical work are given 
below : 

♦Attention should he called to the chemical Investigations of Herrmann 
(1015), Fraenkel and Fonda (1023) and Glcsy (1920). Most of the above 
reactions have been used in their studies of the hormone obtained from the 
nlacenta and the corpus luteum ; our report Is added ns a characterization or 
u product of definite purity made by n clearly stated procedure from hog liquor 
fotllcull. 
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Carbon, 80.8% ; Hydrogen, 10.5% ; Nitrogen, 0.93% ; Phos- 
phorus, 0.0% ; Slolecular weight, 458. 

PROPOSED REQUIREMENT OP A PREPARATION FOR CLINICAL USE 

Though we feel certain that the hormone under discussion 
may be of therapeutic importance, our clinical work has not 
progressed sufficiently to waiwant any conclusions. Organo- 
therapy at present in the ovarian field has both its strong pro- 
ponents and its vigorous opponents. Both Frank (1922) and 
Novak (1922) have recently stated that they believed the pres- 
ent day commercial preparations lacked efficacy. We can cor- 
roborate their statements with respect to the hormone which 
produces growth and hj-peremia of the genitals. Of a large num- 
ber of preparations of both foreign and domestic manufacture 
tested, we have not found one which contained 1 rat unit in 
three ampoules or in several doses to be taken per os. Of the 
foreign investigators Zondek (1925) has called attention to the 
necessity of biological assay and has used the smear method 
proposed by Allen and Doisy (1923) on mice. He has reported 
that two of the products tested are potent, and Hannes (1925) 
using those preparations reports favorable results. 

Tentatively we suggest the following requirements for an 
extract for experimental clinical work: (1) that the hormone 
be dissolved in an innocuous aqueous medium; (2) that it be 
assayed by the smear method; (3) that it be ampouled to con- 
tain 5-10 rat units per 1 cc. ; (4) that ample tests of its sterility 
and keeping qualities be made; (5) that it should have no effect 
upon the blood pressure of anesthetized dogs. Taking up these 
points in the above order : 

1. Though we have used “mazola” (corn oil) as the solvent 
for injection during routine testing, we cannot advocate its in- 
jection into patients. Mazola and probably other oils injected 
subcutaneously produce hard lumps which ma 5 ’^ slowly disappear 
or may produce granulomata. We are frequently forced to dis- 
card rats which have been used for a number of tests as there 
is scarcely any good space left for injections. Interesting results 
upon the local picture produced by the subcutaneous introduc- 
tion of mazola alone and mazola containing the hormone have 
been reported by Burrows and Johnston (1925). 
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Prom the foregoing it is easily understandable why we pre- 
fer aqueous solutions or emulsions for clinical use. As many 
investigators have stated that the hormone is not soluble in 
water, it may he necessarj^ to find some agent which will permit 
the formation of stable colloidal solutions. We tentatively sug- 
gest from some preliminary work that a dilute solution of so- 
dium soaps of unsaturated fatty acids in 0.9 percent NaCl might 
be a satisfactory vehicle for the suspension of the hormone. No 
ill effects were observable in rats after the subcutaneous injec- 
tion of such solutions of the hormone. 

2. The vaginal smear method of the testing of ovarian ex- 
tracts (Allen and Doisy, 1923) has proved to he convenient, 
economical and accurate. Tests of potency can he made in 48 
hours on either castrated female rats or mice. Each animal may 
be used a number of times extending over a period of two or 
three months. 

The accuracy of standardization of extracts will naturally 
depend upon the observance of a number of conditions and the 
use of a sufficient number of animals to minimize the errors of 
biological reactions. Among the factors which may affect the 
response of the test animal, the following should be mentioned: 
age, weight, diet, interval between oophorectomy and first arti- 
ficial oestrous, and interval between artificial oestrous reactions. 

In an earlier paper we defined (Doisy, Ralls, Allen and 
Johnston, 1924) the rat unit as the minimal amount of hormone 
injected subcutaneously in three equal portions at four hour 
intervals, which would produce oestrous in a spayed rat weigh- 
ing from 140-160 gms. It seems that animals of greater weight 
will require a larger amount of hormone. Loewe and Laqueur, 
who have used the mouse instead of the rat, report that the 
mouse unit is from i/g to % of the rat unit, which is about the 
ratio of the weight of these species. 

As might be expected, pronounced atrophy of the uterus 
due to lack of hormonal stimulus renders the animals less sen- 
sitive, and therefore the results less accurate. We find the most 
consistent results are obtained by injecting our animals about 
every sixth day. In case three or four preparations in succes- 
sion are negative, we find it is desirable to “prime” the rats by 
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injecting an aqueous solution of lionnonc which will certainly 
give an oestrous smear. 

Though the enumeration and execution of these various 
considerations may seem burdensome, the results seem to justify 
the precautions taken. Loewe has reported that the mouse 
smear method has an accuracy of 20 percent, and our impres- 
sion gained from our work is that this figure is approximately 
correct. 

Tabic 1 

Effect of Sterilization with 15 lbs. Steam for 15 minutes on 
Aqueous Solutions of the Hormone. 


No. 

Before Autocla\nng 

After Autocla^^ng 

Vol. Injected 

Test 

Vol. Injected 

Tc*tt 

6bn 

0 00 CP. 



1 .05 cc. 

+ 


1 20 • 

+ 

1.20 • 

+ 

G20192 

0 07 ■ 



0 10 * 




0 10 • 


0 15 * 

-1- 

31373 

0 15 * 

+ 

0 10 • 



0 20 • 

4* 

0 12 * 

± 


SYMBOLS: + more than 1 rat unit in votume injected. 

± not quite n rat unit in volume injected. 
— less than 1 rat unit in volume injected. 


3. The activity of the preparation to be used clinically is 
a matter for experiment. Based upon the ratio of the weight of 
a test rat and a 50 kilogram woman approximately 400 rat units 
would he necessary to produce oestrous in the latter, if that were 
possible. We suggest that for experimental clinical work a solu- 
tion containing 10 rat units per 1 cc. he used. Since it seems 
from our work with animals that excessive dosage produces no 
ill effects, any danger to the patient seems very remote. As 
many as 20 rat units have been injected into a rat without de- 
tectable harmful results. 

4. Ample tests of the bacteriological sterility are of such 
well-known necessity that their importance may be dismissed 
without further comment. The method of sterilization employed 
may depend upon the stahilitj' of the hormone. Mazda solu- 
tions may be autoclaved at 15 Ihs. for 15 minutes without appre- 
ciable loss of potency. Our preliminary data of Table I upon 
aqueous solutions so sterilized indicate that possibly a slight loss 
of potenc}’’ occurs. Autoclaving seems so much easier and safer 
that we prefer to use this procedure, providing subsequent work 
















280 


HORMONE OF LIQUOR FOLLICULI 


shows that our preliminary observations are correct. In the 
event that future work shows that the hormone cannot with- 
stand the sterilization with steam under pressure, the Berkefeld 
filtrate may be used. 

During the experimental stages at least, repeated tests 
should be made to assure oneself of the potency of the solution 
being used. For our own experimental clinical work we propose " 
to secure a large stock of ampoules filled from the same batch 



BLOOD PRESSURE IH LEFT CAROTID ARTERY 
Atro ITS CHANGES UPON INJECTION 
OF OVARIAN PREPAEATIONS AND DRUGS: 


Vt.r,'- 


Room Temp. 21.5“ 

Hectal Temp. , 'before other 38.9' 
after ether ,37.9' 


Ros 7, 10.6 kilos. 
A/ 15/26. 

Begun at 10: 16 
Ended at 1:30 .it.iw 



Saline 


1 ec. Saline 


i- 


Zero Line Hg. Man. 


1 PC 


I 


Produ^X^^H 

Blcc^SaHne 




Fig. la. Blood pressure in left carotid artery and its changes upon injec- 
tion of ovarian preparations and drugs. 

of material. At least twice per week an ampoule will be tested 
for potency. By using tliis procedure failure to attain clinical 
results cannot be ascribed to a possible unknown deterioration 
of the extract. 

5. Effect of Injections of the Hormone upon Blood Pressure. 
As tissue extracts frequently produce changes of blood pressure, 
it was deemed advisable to determine whether purified prepara- 
tions of the hormone had any such effect. Of course, we still 
do not have the pure hormone, so that we cannot interpret our 
results with certainty, hut one of our preparations has been 
purified to such an extent that we feel that a report of its effect 
upon blood pressure is worth w'hile. 

Cannulas were inserted in the carotid artery and femoral vein 
of dogs under ether anaesthesia. The blood pressure was recorded 
with a mercury manometer whose connecting tubing was filled with 
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a 5 per cent solution of .sodium citrate. Time was recorded in half 
seconds and a signal magnet used for recording the time of injec- 
tions also traced the zero line of pressure. The solutions tested were 
injected into a short rubber tube attached to a cannula in the femoral 
vein and then washed out of the cannula with 1 cc. of normal saline 
solution. The solutions tested were: normal saline; an aqueous sus- 
pension of lOf which was one of our purified preparations; an aque- 
ous solution of one of our crude products; an aqueous suspension, 
product X, prepared by a pharmaceutical house; and an olive oil solu- 
tion, product y, prepared by another company. 


EFFECT OF A PURE PRODUCT’ 
Dog 7 Tracing two 
Rectal Temp 38.5®. 



Sall^ 


T 


Zero Line 


Py 'Ir ' - ( ' f I I " . — t - * ITT- >t r >1*' ^ ^ I *1 -‘ii inr 


iTlme In Half Seconds 


l^lg. lb. Effect of pure product. 

Comparing the mean blood pressure and the heart rate 
(counted for 10 sec. periods) of Pig. la it may be seen that 
the pressure was 126 mm. and the rate 168. After the injection 
of 1.5 ec. and lec. of 0.9 percent saline, the values were 126 mm. 
and 180; and following the introduction of 1 cc. of product x, 
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Fig. Ic. Marked fall due to product Y. 





DOISBY, BALLS AND JORDAN 


283 


which contained 10 rat units, the Wood pressure was 126 and 
the rate 174 per minute. 

Figure Ih is a record of the effect of injection of 1.5 cc. 
of lOf containing 6 rat units. Blood pressure ; before, 127 mm. ; 
after, 127 mm. Heart rate: before, 180; afWr, 174. 

Figure Ic shows the result of injecting 1 ec. of product y 


ia/Vit,' DUE TO AN ItiPURE 
Dog 7. Tracing Two. 






5 cc. Prep. 12s 


Zero Line 


Time In Half Seconds 


Fig. 1(1. Fall due to an Impure product. 

which contained 5 rat units. The blood pressure at the time of 
injection was 134 mm. and the rate 156 ; after 4 minutes, during 
which a slow fall of blood pressure occurred, these values were 
76 and 162 respectively. Shortly thereafter the blood pressure 
began to rise, and within 2 minutes had risen to 116 mm. 
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Figure Id is a graphic record of the effect produced h}^ the 
injection of 5 cc. of a crude solution of the hormone prepared 
from liquor folliculi. The mean blood pressure fell rapidlj' 
from 126 mm. to 110 mm., but recovered promptly. 

Our results upon the effect of purified preparations of the 
hormone agree with those obtained by Dr. 0. M. Gruber work- 
ing with Allen and Doisy during the summer of 1923, in which 
only preliminary tests of relatively crude products were made, 
and with those recently reported by Laqueur and his coworkers 
(1926) using their own purified product made by a different 
method. It seems probable then that the hormone has no effect 
upon blood pressure and that preparations should therefore be 
tested upon the blood pressure before being used for experi- 
mental clinical work. 


SUMMARY 

1. A simple method of preparing potent preparations of 
hormone from liquor folliculi is briefly described. 

2. Some of the chemical and physiological properties of this 
hormone are discussed. 

3. The requirements that a preparation for experimental 
clinical work should meet are suggested. 
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STUDIES ON VIGOR. VIII. THE EFFECT OF SUB- 
CUTANEOUS INJECTION OF CORPUS LUTEUM 
EXTRACT ON VOLUNTARY ACTIVITY 
IN THE FEMALE ALBINO RAT. 

E. P. DURRANT 

From the Department of Physiology, Ohio State University 

COLUMBUS 

Although the sterilizing effect of coi'pus luteum extracts has 
been .shown by Haberlandt (1), Knaus (2), and Papanicolaou 
(3), how the active principle produces its effect has not been 
made clear. The correspondence between the sex cycle and 
voluntary activity as described by Wang (4), and Slonaker (5) 
in the white rat suggest the possibility oi throwing some light 
on the question b}^ observing what effect such extracts exert 
upon this activitJ^ Presumabty anj’’ po.sitive effect observed 
would be aseribable to an influence of the corpus luteum upon 
the ovarian follicular development. 

For this experiment thirty-eight rats were placed in record- 
ing activity cages (6) for “typing” when about seven months 
old. Within a few days they began to manifest the usual oes- 
trual variation in activity, becoming much more active every 
fourth or fifth day. Fig. 1. After typing, fifteen were selected 
for the corpus luteum treatment and nine generally from corre- 
sponding litters for controls, the former group being somewhat 
the more active. 

An aqueous extract of corpus luteum, excepting on one 
day, that prepared by Hynson, Westcott and Dunning, was 
then injected subcutaneouslj" on alternate days in the amount 
of 0.2 cc. to each rat over a period of twenty days. The next 
two injections were of 0.4 cc. each, then three of 0.3 ec. each and 
for the remainder of the experiment 0.2 ec. each time. The 
treatment was discontinued after 37 days. During the last 
twelve daj’s daily microscopic examinations of the vaginal 
secretion were made as a check on the wheel records. These 
revealed the same incidence between “heat” and high activity 
in the treated animals as in the controls. Although the graph 
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lias in the forty days of preliminary recording a feiv secondary 
peaks, simultaneous “smear” and activity records made on a 
considerable number of animals in this laboratory show that 
these are not ail due to estrus. 



The results of the experiment are considered under two 
heads, periodicity of activity and average daily activity. Pig. 1 
is a graph of the daily activity of an animal fairly typical as 
to both features. As will be readly seen, the oestrual variation 
in activity during the treatment with luteal extract does not 
significantly differ from that previous to treatment. This fact 
is also shown in table 1, which gives the average length of e.strus 
cycle in each rat before and during the treatment, the averages 


TABLE 1 


Rat No. 

H 

B 

Rat No. 

A 

B 

Rat No, 

H 

B 

1164 

4 1 

HI 

1095 

4 5 

4 8 

1167 

4 0 

4 0 

1077 

4 4 

4 3 

1096 

4 0 

5 4 

3268 

4 1 

4 6 

1125 

5 7 

5 4 

1100 

5 0 

4 0 

3269 

5 2 

4.7 

1091 

4 1 

4 7 

1196 

5 1 

4 9 

UIO 

4 8 

6.0 

1093 

S 0 

4.7 

1128 

4 1 

4 0 

1181 

4 3 

4 4 


Table 1, showing average length of citrous cvcle for each rat for 70 days 
before (column A) and 37 davs during (column B) the treatment with corpus 
Iiiteum extract. The average for the entire group of fifteen was 4.5 days before 
and 4.6 days during treatment. 


for the entire group being 4.5 and 4.6 days, respectively. Com- 
posite graphs of each entire group were made by calculating the 
average dailj' activity over ten day periods. Table 2 gives these 
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averages for each animal and for each group, the latter being 
represented by Pig. 2. It will be seen that the activity of both 
groups was falling off about equally previous to the beginning 
of the corpus luteum injection, which was begun on March 4th. 

TABLE 2 


EXPERIMENTAL GROUP 


Rat No. 

40 days before the treatment with corpus 
luteum extract was begun 

30 days of corpus luteum 
treatment 

1077 

14400 

16150 

8950 

11450 

7000 

5500 

2150 

1091 

8100 

6000 

6150 

6300 

4250 

4800 

2500 

1093 

7150 

5800 

5700 

4500 

2400 

3150 

2000 

1095 

6600 

4650 

5850 

3700 

2250 

3600 

2300 

1096 

15950 

12900 

14800 

9200 

5750 

4350 

4300 

1100 

11850 

7450 

6000 

8000 

6550 

7000 

7500 

1110 

6600 

4500 

3500 

2400 

4300 

3350 

4700 

1125 

14250 

12500 

9250 

7400 

8450 

6650 

5050 

1128 

8150 

5650 

3950 

4050 

3900 

4500 

4400 

1164 

14450 

9000 

4000 

6250 

4300 

7150 

4100 

1166 

7100 

8400 

5200 

6800 

5200 

5050 


1167 

9100 

9650 

6900 

5050 

5700 

6250 

5050 

1181 

19350 

14000 

7750 

9000 

7200 

9700 

9750 

3268 

10250 

11950 

12600 

9700 

10250 

8350 

6250 

3269 

4000 

9450 

10400 

8000 

7700 

6950 

5800 

Average 

10500 

9200 

7400 

6850 

5700 

5700 

4550 


CONTROL GROUP 


1079 

9900 

7400 

2700 

2000 

7000 

7750 

6000 

1092 

4550 

4450 

5900 

2900 

3950 

4200 

1400 

1101 

3250 

3800 

1700 

2600 

3300 

3100 

1650 


10000 

8350 

8050 

6150 

8150 

6650 

6500 


1700 

950 

750 

1000 

1500 

1400 

1000 

1180 

2050 

1800 

■ 1100 

1300 

1000 

1200 

1250 

1182 

16600 

16700 

9600 

4250 

4450 

1750 

3500 

1183 

14150 

15700 

13650 

10150 

8400 

7900 

3550 

3270 

6400 

6200 

8700 

10200 

5800 

8750 

8950 

Average 

7600 

7200 

5800 

4500 

4800 

4700 

3700 


Table 2, showing the average daily activit.v of each animal reckoned by 
ten-day periods. Also the average for each group. 
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At this point the controls show an increase, a thing to he ex- 
pected at this time of year, according to our experience. For 
the first ten daj's after the beginning of the treatment the activ- 
ity of the experimental group fell off, hut thereafter it remained 
on a par with the controls. The fact that the cyclic character 
■of the activity was unaffected by the corpus lutcum leads to 
the belief that the diminished total activity for the firet few days 
was due to some other cause, possibly soreness produced by in- 
troducing the hypodermic needle repeatedly into the skin of the 
inguinal region. Some other unknown factor was doubtless in 



part responsible for this condition, an examination of the indi- 
vidual activity records, not given in this paper for want of 
space, revealing that four of the fifteen subjects fell off extraor- 
dinarily in activity three or four days before the injections 
began and had not yet recoA-ered their usual activity at that 
time. This fact, incidentally, does not vitiate the experiment 
because the periodicity of the aetiA'ity AA'as the main point at 
issue. 

It is eAudenf, then, that Avitln'n the period of treatment and 
Avith the amount of extract used, and this AA-as .seemingly com- 
parable to the amounts sufficient to produce sterility in experi- 
ments reported 1)3* other Avorkers, the Amluntar 3 " aetivit 3 ^ is un- 
affected. As bearing on this question, Knaus (2) has reported 
sterilit3' AAdiich Avas oid3" temporar3', and that during continu- 
ance of the treatment pregnancies ultimatel3^ occurred AA’hich 
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resulted in unusually large litters. Prom this he infers that not 
development of ova but ovulation was for a time suppressed. 
Accepting the view of Allen and Doisy (8) that the female 
hormone is produced hj'- the follicle cells under the influence of 
maturing ova, it is apparent that if the cyclic increase of activ- 
ity is among the phenomena dependent upon the periodically 
secreted follicular hormone then under the conditions of this 
present experiment the luteal extract has not been antagonistic, 
at least in amount, to the follicular secretion proper, that is, the 
sex-hormone so-called. This view would not be inconsistent with 
that of Knaus referred to above. Papanicolaou (3) in a report 
published since the completion of this experiment states that (in 
the guinea pig) the full growth of the follicles and the process 
of ovulation are suppressed by tlie specific luteal hormone. Our 
results are not inconsistent with this view, especially the latter 
feature. They indicate, however, that although ovulation may 
not have occurred as usual, ova have been developing at the 
usual times, as shown by the continuance, throughout the period 
of treatment, of cyclic activity variations, and vaginal changes 
corresponding to the oestrual cycle. In a word, corpus luteum 
extract antagonizes ovulation, but does not prevent the develop- 
ment of ova. 


SUMMARY 

In an experiment with nine control white rats and fifteen 
others treated bj" subcutaneous injections of aqueous extract of 
corpus luteum over a period of thirty-seven days, the voluntary 
activity of the animals was unaffected in periodicity and total 
amount. Corpus luteum, therefore (assuming a potency of the 
extract used), does not prevent the formation of follicular 
hormone. 

\ 
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It has been abundantly demonstrated in the last few years 
that the ovarian follicular hormone extracted by lipoid solvents 
from the liquor folliculi or similar extracts from the placenta*' 
are capable of stimulating the genital tracts of immature 
or spayed adult female mammals, t The effect upon the 
mammarj' glands of such experimental animals has also been 
stated to be positive, but most authors refer to the mammary 
glands incidently and more or less casually, devoting chief 
attention to the size and vascularity of the uterus (Aseber and 
Grigoriu, 1911; Pellner, 1913, 1923; Iscovesco, 1914; Hermann, 
1915). Vintembergcr (1924) reports a ^Yell-executed set of ex- 
periments in which he induced an oestrous growth in the mam- 
maiy glands of immature female and adult male rabbits by 


*Tbo namo of Ilnlban (1003) is especially associated with the theory of 
the pl.hcental hormone ns the chief stimulus for the proliferation of the fnam- 
mary gland during pregnancy. The theory, ns stated by him, does not, how- 
ever. deny the action of the ornry In the early part of pregnancy ; the action 
of ovarian hormones In the early part of pregnancy is conceded. 

tin a recent contribution Loewe (1025) has pointed out the superiority, 
in point of accuracy and definiteness, of the method of Allen and Doisy (1023), 
in which castrated mice or rats arc nsed as test animals and the corniflcntlon 
of the vagina constitutes a positive result. Loewe generously states the method 
as being more accurate than bis own. in which he used the swelling of the 
mammary glands (Ilypermastic) as the diagnostic sign. See also Conrrler 
(1023), Zondeh and Aseheim (1025, 192(>), Fran)t and Gnstnvson (1023). 


291 



292 FOLLICULAR AND PLACENTAL HORMONES 


means of intraperitoneal injections of crude bovine follicular 
fluid. § 

For an experiment of this kind the opossum seemed to us 
to be well adapted, by virtue of the concentration of mammary 
glands in the limited area of the pouch and the fact that con- 
sequently, as Hartman (1923) has shown, changes in thickness 
in the gland are readil}’’ detectable, after some practice, by pal- 
pation The same writer also showed, on anatomical grounds, 
that the mammaiy glands begin their growth under the influ- 
ence of the growing graafian follicles It therefore seemed 
reasonable to suppose that, since m the opossum the mammary 
glands must needs be ready for lactation at a very earlj'' date 
(13 days or less after fertilization!), thej’^ might be unusually 
responsive to this hormone. At the same time the low posi- 
tion of the opossum in the mammalian series seemed to offer a 
further opportunity to test the species non-specificity of this 
hormone secured from man and other Eutheria ( Cf Allen, et ah, 
1924). 

The experimental animals were all mature female opossums 
one, two, or more years old. All were castrated and the mara- 
maiy glands allowed to involute until the glandular substance 
was no longer palpable, that is, until the skin containing the 
involuted glands had become as thin as skin elsewhere on the 
body This condition is designated as “zero” in the proto- 
cols t Grouth in thickness or changes in turgesceiice of the 
glands were noted by palpation, and at frequent intervals va- 
ginal smears were made by the Stockard and Papanicolaou 


STho cukIp folliciilai fluid wa*! pniplo\pd b\ Sonnpnlipic (1007) Tiank 
(1022) and othpis ^and flip eiudo "Pipaa aaft ' of oigana uas oiisinalli uaed 
almost p\clusnph fBut it is dpslialilp to aaoid injpction of fo'^lc ‘uiliatancca 
pont.Tinpd in so riti /)ip\ a mi\tuip ln pipcipltntion of tile toxic 'uiliatances of 
of (linoid) sohonta alcoliol acptone and ptliei Tins is 
mptliod of Allpii and nois\ ^hich follows m pait the suir 
nei Iso\psco and Ileimann Recontlv. Ralls Joidan, and 
iOiKed out a simiililication of the teclinlone 
iision had been leaclied in this raannei h\ Robinson (1018) 
oestioiis phenomena of the feiipt I oeb and Ilesselberf: 
[blit tiansipnt hippitiopln of the mammar' pland in the 
net atliibuted to the Giaafian follicles Buciua (1909), 
Isoning attiibuted the de\elopment of the secondan sev 
s oestiiis to the follicle pel haps the liqiioi folliculi Itself, 
he supgpsted should be detei mined In evpeiiment The 
definiteU guen In Allen and Doisi (1020) 
tTlip idnl com Itions foi the expeiiment would lia^e been to secnio animals 
in anocstinm oi tl I testing condition of December and eaili Tanuan, when 
the lepiodiutiK oi^llns aie consideiablt inioluted to begin with But it was 
impiacticabb to input collecting the animals until the end of Tanuan when 
most of them wiu [Segnant or had tonng pouch loiing Time then had to bo 
allowed foi (ompbte miolntion to take nlace nalnition being the guide, accoid- 
ing to the mi thod ri ftired to above (Ilaitman, 1919). 


contained in so coi 
the inice In mean 
accomplished in tin 
gesth e w oi k of I < | 
Doisi ( 102(1) liai e 
♦'I'he same tom 
in his stiidi of till 
lepoited an initial 
guint.i pig wlinh 
thiough a pi 1011 1 
chaiatteis as will 
a conclusion wlinh 
answpi has now In i 
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method, for in the opossum as in rodents, the histological con- 
dition of the vagina is a certain index to the changes in the 
uterus as veil as the mammaiy glands, all standing in correla- 
tion to one another and to the ovary (Plartraan, 1919). After 
autopsy the organs were fixed, imbedded, and for the most part 
sectioned and studied microscopically to determine the extent 
of regeneration effected or to observe the process in progress, 
as shown by mitotic cell division. 

A word must be said about the vaginal smear in the ma- 
jority of cases. In only two (Nos. 977 and 1000) was a typical 
clear-cut oestrous cornification of the vaginal mucosa obtained, 
with the almost complete disappearance of leucocytes and epi- 
thelial cells. In all other cases the latter never disappeared, 
although in all subjects cornification proceeded to a varying 
extent, perhaps more in one part of the organ than another 
(Hill and Fraser, 1925). Just such admixture of cells, giving 
an “atypical” picture to the vaginal smear, are quite common 
in animals experiencing aboi'tive attempts at oestrous because 
of atre.sia of the graafian follicles (Hartman, 1924). Frank 
and Gustavsou (1925, p. 6) doubtless had the same picture be- 
fore them when they wrote: “Intermediate and partial reac- 
tions may occur.” Such partial cornification will be referred 
to below as “atypical.” 

Two series of experiments wei-e made. In six cases pla- 
cental hormone, in five cases follicular hormone, was used. The 
hormone in all eases was prepared by Dr. Allen according to 
the method of Allen and Doisy and standardized in terms of 
rat units (Allen et ah, 1924; Loewe, 1925). The injections 
were made twice daily, usually beginning with 0.5 cc. of the oil 
and increasing to 0.75 cc., 1.0 cc. and 1.5 ce. twice daily. In 
the notes the total amount injected over a period of days is 
recorded. 

The essential details of the experiments are briefly stated 
in the following protocols. 


PROTOCOLS 

SERIES I. INJECTION OP PLACENTAL EXTRACT 

No. 970, 1320 g. Feb. 11, both ovaries and uteri removed. 
Pouch young had been lost some time preceding operation. 

March 3, mammary gland very thin, practically zero. 
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March 3 to 10 (20 days after operation), 9.0 cc. of placental 
hormone I injected (36 rat units). 

March 9, mammary gland “thicker”; March 11, “decidedly 
thicker.” Vaginal smear atypical, near-oestrous in character. 

March 12, animal died. Organs considerably increased above 
castrate condition, but a great deal less than at normal oestrus. 

No. 98U, 885 g. (small). Ovaries removed Feb. 17. Pouch 
young had been lost some time before operation. 

March 3-5, mammary glands almost zero. 

March 5-9 (16 days after operation), 6.5 cc. placental hormone 
II injected (26 rat units). 

March 9, mammary gland “rather thick”; March 10, “distinctly 
thick.” 

Mammary gland uniformly thickened. In section numerous thick- 
walled, regenerated alveoli with an occasional mitosis can be seen 
budding off of the more dilated, thin-walled alveoli of the previous 
lactation. 

Uterus, vagina, and lateral vaginal canals enlarged and vascular, 
as in pro-oestrum. Uterus has well-preserved mucosa, including 
thickened epithelium and regenerated, rather closely packed glands, 
showing an occasional mitosis. 

The growth changes in this experiment were carried well towards 
the oestrous condition. 

No. 977. Pouch young removed February 19 and double ovariec- 
tomy performed. 

March 10, mammary glands thin. 

March 16-25 (25 days after operation) , 16.75 cc. of placental 
hormone III injected (67 rat units). 

March 21, mammary gland “thicker”; March 22, “clearly thicker”; 
cornified cells in vaginal smear. 

March 23, killed. 

Mammary glands very thick, as in pseudo-pregnancy of several 
days’ standing (thicker than at normal oestrus). In section glands 
are seen to be well lobulated, each lobule consisting of numerous 
moderately dilated acini; mitoses numerous. 

Uterus at least as at oestrus; vascular, round, and turgid; 
glands greatly convoluted; mitoses moderately numerous. 

Vagina greatly hypertrophied; mucosa at end of post-oestrous 
desquamation; much cornified material in lumen; beginning of leuco- 
cytosis. 

Lateral vaginal canals collapsed, as normally in metoestrum, 
giving evidence of previous great dilatation. 

Altogether, the reproductive organs present the picture of an 
animal well advanced in the pseudo-pregnant condition. 

No. 981. Embryos near term February 16; both ovaries and 
both uteri removed. February 24, mammary gland involuted, thus: 
March 3, “just palpable.” March 9, 16, 19, “very thin.” 
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March 27-31 (39 days after operation), injected 6.0 cc. (24 rat 
units) or the remaining portion of placental hormone III (partly 
used on No. 977) . 

April 1, mammary gland decidedly thicker. Vaginal smear 
“atypical” oestrous type. 

April 3, glands thick and firm, as in late pro-oestrum. 

April 7, killed. Organs again greatly though not completely in- 
voluted, autopsy having been made 7 days after discontinuing the 
injections. 

No. 993(a), 2000 g. Pouch young removed and female ovariec- 
tomized February 27. 

March 21 (22 days after operation), mammary glands zero. 

March 21-28 (interval 24 days), 15.25 cc. placental hormone IV 
injected. No effect whatever was noted, either in the vaginal smear 
or on the mammary glands. The results being clearly negative, the 
animal was kept for another experiment (v.i.) , 

The hormone here used was extracted from a human placenta 
which had inadvertently stood in the warm sun for a whole day. 
Putrefactive agents or autolysis or both had doubtless rendered the 
hormone inert. 

No. 1000. Trapped at Columbia, Mo., and ovariectomized on 
February 4. 

February 25 to March 5, 17.0 cc. of placental hormone V were 
injected (69 rat units). 

Mammary gland very thick, as in early pseudo-pregnancy. Con- 
siderable development of new alveoli, moderately dilated, mostly one- 
layered; mitoses numerous. 

Vagina greatly enlarged, almost maximal, as at oesti'ous; desqua- 
mation of cornified layer almost completed. Moderate leucocytosis of 
vaginal epithelium. 

Lateral vaginal canals give every appearance of collapse after 
great oestrous dilatation. 

In this experiment the hormone action cleai-ly resulted in growth 
and hypertrophy of the organs to a degree normally found in early 
pseudo-pregnancy. 

SERIES II. INJECTION OP FOLLICULAR EXTRACT 

No. 957, 1118 g. Ovariectomized Januai-y 21 while in anoes- 
trum; one ovary transplanted in pieces into a rectus abdominis 
muscle. January 27, no change in mammary gland. Escaped end of 
January; accidentally recaptured March 23. April 3, mammary 
glands reported in cage notes as temporarily somewhat thickened; 
vaginal smear, however, showed no cornified cells. No further sign 
of sexual activity whatever. 

May 11 to 16 (110 days after operation), 6.25 cc. of follicular 
hormone injected (18.75 rat units). 
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May 17, atypical pro-oestrous smear. Killed May 19. Mam- 
mary gland somewhat thickened. 

Uterus as in early pseudo-pregnancy ; mitoses very . numerous 
in greatly convoluted glands, which are well ciliated. 

Vagina in later stage of cornification with great infiltration of 
leucocytes, as in metoestrum. 

This experiment may have been complicated by the possible in- 
fluence of the transplant, which, however, could not be found at 
autopsy. 

No. 982. Pouch young 5 or 6 days old; removed, and female 
ovariectomized February 17. 

March 27. Mammary glands zero. 

May 11 to 16 (93 days after operation), 9.25 cc. follicular hor- 
mone injected (18.5 rat units). 

May 17. Vaginal smear oestrous, atypical. No proliferation of 
mammary gland, only congestion and some extravasation. No other 
record made. 

No. 958. Oestrus January 27; February 11. dioestrum. 

February 22. Ovariectomy; mammary gland nearly zero. 

May 21 to 26 (88 days after operation), 14.5 cc. follicular hor- 
mone injected (43.5 rat units). 

May 29, killed. Mammary gland slightly thickened, firm. Uterus 
as in early pro-oestrum. Lateral vaginal canals slightly, median 
vagina, considerably enlarged; vaginal smear pro-oestrus, atypical. 

This experiment resulted in a correction of the castration atrophy 
of three months’ standing, but failed to advance the organs beyond 
the early pro-oestrous condRion. 

No. 987, 1116 g. S' - pouch young, 10 days old, removed and 
female ovariectomized F /bruary 20. 

May 21 to 31 (90 1 days after operation), 32.0 cc. follicular 
hormone injected (96 r- t units). 

June 1, killed. Va-yinal smear more or less as at oestrus, but 
atypical. Vagina and ateral vaginal canals about as in dioestrum; 
uteri and mammary glamds developed to the normal oestrous stage. 

A large quantity <jf hormone was used in this experiment. The 
subject recovered thor iughly from its profound castration atrophy. 
Uteri and mammary f lands had developed well towards the oestrous 
condition, but the vagi la and the lateral vaginal canals, normally the 
first to respond, remained the most refractory. 

No. 993(b), 2000 g. (very large). This animal had received 
placental hormone IV uv.s.) without effect March 21 to 28. 

May 23 to 29 (85 Hays after operation), 18.0 cc. (90 rat units) 
follicular hormone inje Jted. Killed 4 days later. 

Mammary glands elightly thickened; regeneration of alveoli, 
numerous mitoses. Gei ital tract recovered from castration atrophy 
of preceding months, 1 |t only slightly advanced towards oestrous 
condition. 
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DISCUSSION OF RESULTS 

It is seen from these experiments that in all cases but one 
(No. 993, fix-st injection), the hormone stimulated the growth 
of the mammary glands and the genital tract and corrected the 
atrophy to which these organs are always subjected after ovari- 
ectomy. In certain cases, especially in Series II, this is as much 
as can be said for the action of the hoi-moue; but in others, 
notably in No. 997 and No. 1000, of Series I, not only were 
the phenomena of oestrous pronounced and quite typical, but 
the organs went farther and exhibited distinct symptoms of 
pseudo-pi’egnancy. This holds especially for the mammary 


TABLE 1 

Giving Snmmary of Data Presented in the Protocols 
Series I ; Placental Extract 


No. 

of 

aniniAl 

Date of 

Time 

interval 

(days) 

Amount 

injeoted 

(cc.) 

■ Rnt units 

Results 

Castration 

Injection 

979 

Feb. 11 

Mnr. 3-10 

20 

9 0 

30 

Fair 

9S4 

Feb. 17 

Man 5-9 

10 

6 5 

2G 

^^cry good 

977 

Feb. 19 

Mar. 10-25 

25 

10.75 

07 

: “Pspudoprognanl” 

981 

Feb. 10 

Mnr. 27-31 

39 

0 0 

24 

Fair 

993 

Feb. 27 

Mar. 21-2S 

22 

15.25 

0 

Negative 

1000 

Feb. X 

Feb. 25- 

21 

17 0 

09 

"pBCudoprcgnnnt” 



j Mnr. 5 







Series II ; 

Follicular Extract 


057 

Jan, 21 

Maj' 11-10 

110 

0.25 

IS 75 

Good 

9S2 

Feb. 27 

May 11-10 

73 

9 25 

IS 5 

Poor 

958 

Feb. 22 

May 21-20 

88 

H 5 

43 5 

Fnir 

9S7 

Feb. 20 

May 21-31 

90 

32 0 

90 0 

Fair 

093 

Feb. 27 

May 23 

85 

18 0 

90 0 

Good 


gland, but is also true to a large degi-ee of the genital tract as 
well. 

The hormones fi’om both soui’ces (human placenta, pig’s 
graafian follicles) thus had the expected effect. However, it 
was somewhat surprising, in view of former work on the rat, 
that the extract of human placenta should turn out to be so 
much more potent than the extract of the pig follicular fluid. 
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The explanation of this discrepanej’’, if such it is, lies, it seems 
to us, in the extent of castration atrophy attained by the organs 
in the two series, much more profound in the second series, 
■which proved to be the more refractory. In this series 110, 73, 
88, 90, and 85 days, respectively, elapsed between the removal 
of the ovaries and beginning of the injections, against 20, 16, 
25, 39, 22, and 21 daj’s for the first series (Table 1). It is a 
well-known fact, holding true for the opossum as well as for 
the classical experimental mammals and man, that time is the 
determining factor in the extent of castration atrophy. Gyne- 
cologists are furthermore well aware of the refractory nature 
of the hj^perinvoluted puerperal uterus which sometimes ac- 
companies lactation. This condition and other forms of amenor- 
rhea are doubtless due to ovarian insufficiency, as has been sug- 
gested by various gjmecologists (e. g., Novak and Graff, 1921 ; 
Guggisberg, 1925). The symptoms in such cases simulate those 
of complete castration. Any one ■who has had any considerable 
experience with experimental mannnals knou's the almost in- 
variable correlation between atrophy of the genital tract and 
mammary gland and hypotypical ovaries. 

Guggisberg (1925) offers a somewhat different explanation 
to the refraetiveness of the uterus after a lapse of time. He 
contends that the sensitization of the uterus by the ovary is pre- 
requisite (he reports almost no effect on the mammary glands 
in any ease). This effect wears off more and more after castra- 
tion, until the uterus becomes permanently refractory. As a 
matter of fact, Guggisberg states that, for obscure reasons, a 
considerable percentage of animals fail to react, "whether cas- 
trated or not. 

The two series of experiments presented are, therefore, not 
strictly comparable. Whether the factor of time, as set forth 
above, is the true explanation of the differences in results at- 
tained must be left for further experimentation. The matter 
is of considerable importance if the method is to be used in the 
standardization of the hormone. 

As a further result of the foregoing experiments, the species 
non-specificity of the sex hormone is thus extended to the mar- 
supial: extracts of human placenta and pig’s liquor fqlliculi 
are found effective on the reproductive organs of a representa- 
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live of the lowest elass of mammal having an intrauterine ges- 
tation. This result is, of course, not surprising, if one consider 
that the ovaries of birds (Allen, et ah, 1924) and fishes (Fell- 
ner, 1925) furnish the hormone in question. It would seem 
probable, therefore, that this ovarian hormone consists of a defi- 
nite compound, or at least a common organic radicle, widely 
distributed in the animal series. In this sense this hypothetical 
body is comparable to such fundamental chemical entities as 
adrenalin, insulin, and iodothyriu (thyroxin), which are widely 
distributed. 
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Our knowledge of Ma Huang, according to Chen, dates back 
into the dim liistory of China some 5,000 .rears. “Ma” signifies 
astringent, and “Huang” yellow. The first mention of it ap- 
peared in the Chinese dispensatory in 1596 A.D. Nagai, in 
1887, isolated an alkaloid from it which he named ephedrin. 
The recent work of Chen and Schmidt has foc-used attention 
on the pharmacologic actions of ephedrin and its possible clinical 
value. 

The chemical strncturc of ephedrin, according to Chen, is 
probably C„H,OH-CH. CH^-NHCH,. Kendall, of the Mayo 
Clinic, has investigated the fundamental behavior of ephedrin 
and epinephriu, particularly in relation to their oxidizing prop- 
erties. In this connection we quote him as follows: 

“The structural formula of epinephiu has been established 
by its synthesis. The chemical groups present aird their precise 
arrangement are known beyond question. The chemical struc- 
tui’e of ephedrin is also known, and inspection of the structural 
formulas of these two substances show them to be closely re- 
lated. The aetivit.v of each is bound up in the actively function- 
ing groups which probably are the methylamin group in ephe- 
drin. The difference in the physiologic activity of these two 
substances lies in the presence of the two hydroxyl groups in 
the benzene ring of epinephrin. These two groups which are 
adjacent carry noth them the assinmnce of the short time for 
activity of the molecule, because through these groups the mole- 
cule is easily destroyed. The benzene ring in ephedrin is un- 
substituted, and in vivo and in vitro experiments show that the 
molecule is very much more stable than is epinephrin. Epineph- 

•Uead before the Tenth Annual Mectlnc of the Association for the Stuciy of 
fnternai Secretions, Dallas. Texas. April 20, 1020. 
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rin is oxidized comparatively easily, owing to the presence 
of the two hydroxyl groups of the benzene ring. Ephedrin is 
stable towards oxidizing agents. Physiologic experiments have 
shown that epinephrin functions almost instantly and its action 
is over within a few minutes, hut the effect of ephedrin lasts 
for several hours. The physiologic dose of epinephrin is meas- 
ured in tenths of milligrams and the physiologic dose of ephedrin 
is many times as great.” 

The pharmacologic action of ephedrin has been carefully 
investigated by Amatsu, Kubato, Chen and Schmidt. In ex- 
perimental animals, dogs, eats and rabbits, ephedrin has an effect 
on smooth muscle, on secretion, and on the circulation, indicat- 
ing sympathetic stimulation similar to that of epinephrin. There 
is a prolonged rise of blood pressure with cardiac acceleration 
and frequently vasoconstriction. The heart effects are evinced 
by increased rate and strength of contraction which is not in- 
hibited by atropin or by sectioning the vagi. Repeated injec- 
tions in the animal cause a lowering of blood pressure. Chen’s 
investigation indicates that ephedrin produces a stimulation of 
the accelerator ganglia of the heart and the accelerator nerve 
endings and depression of the heart muscle. Its vasomotor ac- 
tion is due to stimulation of the vasomotor nerve endings. 

The toxicity of the drug is Ioav ; 25 mg. given subcutaneously 
to rabbits in daily doses for four weeks is without toxic effects. 
The total dosage here consumed Avas eight times the single min- 
imal lethal dose. No tolerance developed to the mydriatic or 
pressor action of the drug. No Ausceral damage was discovered. 

Because of the epinephrin-like action and the low toxicity, 
Chen suggested its use in states of Ioav blood pressure, shock 
and hemorrhage, in Addison’s disease and other types of hypo- 
tension. Because of its localized A’^asoconstrictor action on the 
nasal mucous membrane, attention Avas called to its possible use- 
fulness in this field. The outstanding advantages of ephedi’in, 
as compared to epinephrin, are its more prolonged action and 
its effectiveness AAdaen given orally. Miller has reported the re- 
sults obtained by the use of ephedrin in a group of eighty cases 
representing various pathologic conditions. No significant toxic 
effects AA^ere observed AA^hen doses of from 50 to 125 mg. were 
given by mouth or subcutaneously. In a large majority of the 
cases there Avas some elevation of blood pressure. In 20 per 
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cent the increase was 40 mm. of mereurj' or more. The increased 
pressure was maintained for from three to eight hours. In two 
cases of Addison’s disease there was some symptomatic im- 
provement. Relief was obtained in the attacks of bronchial 
asthma, and temporary improvement was noted in a ease of cir- 
culatory collapse. An increase of the basal metabolic rate was 
observed in two cases. Miller states that the minimal lethal 
dose of ephedriu is from thii-ty to one hundred times that re- 
quired to produce physiologic effects. 

In the ^layo Clinic the drug has been used in several dif- 
ferent connections. Gaarde and Maytnm report that in twenty- 
six eases of active ragweed fever, ti'cated dailj' with ephedrin 
(65 mg. capsules), one-half of the patients obtained almost com- 
plete relief for from three to seven hours following each admin- 
istration. In seven cases there was no effect, and four patients 
had but moderate relief. On the other hand, their results in 
a limited study of bronchial asthma were not so satisfactory. 
In treating the nose and throat, Hempstead has used ephedrin 
for constriction of the nasopharyngeal mucous membrane and 
finds that its effect persists much longer than that of epinephrin, 
and is not followed by the compensatory dilatation so often 
seen when epinephrin is used. He has also used it in combina- 
tion with local anesthetics in tonsillectomy. While he has not 
yet worked out to his entire satisfaction the exact equivalent 
dosage, he believes that ephedrin promises relief from the dila- 
tation and subsequent bleeding, which has been a considerable 
menace when epinephrin has been emplo.yed. 

Our studies cover the use of the drug in a series of twenty- 
eight eases; fourteen of Addison’s disease, two of questionable 
Addison’s disease, a control group of nine cases of hypotension, 
two cases of pituitary tumor, and one case of endocrine obesity. 
Fourteen patients presenting the classical picture of Addison’s 
disease were treated in the hospital. Three were given a daily 
dose of from 50 to 250 mg. of ephedrin for prolonged periods 
of time, either rvith or without the Muirhead regimen. The 
blood pressure was taken twice daily. In three eases repeated 
tests with ephedrin were made in which a single dose of 50 or 
70 mg. was given orally under basal resting conditions; the 
blood pressure and pulse rate were taken at half-hour intervals 
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for a period of three or four hours. Eight patients were given 
one or more doses of 50 or 70 mg. of ephedrin, but the blood 
pressure and pulse rate were not followed systematically. Three 
patients, during the administration of the Muirhead treatment, 
were observed in the shock-like condition which occurs at times 
in the decompensated stages of Addison’s disease; they were 
given ephedrin in the hope of tiding over a crisis. In addition, 
two questionable cases of Addison’s disease, with mild gen- 
eralized pigmentation, low blood pressure and weakness, were 
given ascending doses of ephedrin, up to a maximal dose of 300 
mg., without toxic effects. 

The ealorigenic action of ephedrin was studied in three 
eases of Addison’s disease." Prom 50 to 100 mg. of ephedrin 
was given orally, and the basal metabolic rate was determined 
at half-hour intervals for a total of four or five determinations. 

Nine cases of chronic nervous exhaustion and hypotension 
were used as controls, and the clinical, subjective and objective 
effects of ephedrin studied. Two cases of pituitarj" tumor with 
low blood pressure and low metabolic rate were treated with 
ephedrin and thyroid extract as a preoperative measure. 

EFFECTS ON BLOOD PRESSURE 

Addison’s Disease. The effects of repeated increasing doses 
of from 25 to 100 mg. of ephedrin are shown in three cases in 
Table 1. In Case 1 comparative determinations were carried 
out with small and large doses of ephedrin and also (for a con- 
trol) without the drug. With 25 mg. a demonstrable rise of 20 
mm. of mercury was noted five hours later, and the elevation 
was maintained to some degree for a period of four hoiirs. 
There was no change in the diastolic pressure. A similar test 
on the following day produced no changes in the blood pres- 
sure and a subsequent test with 250 mg. showed no significant 
effect on the blood pressure. Case 2 showed a moderate response 
after 60 mg. of ephedrin on two successive days. A maximal 
increase of 18 mm. of mercury of at least two hours’ duration 
was noted, without significant change in the diastolic pressure. 
In Case 3 there was an increase in the systolic pressiire of 20 
mm. of mercuiy in one hour and fifteen minutes after the ad- 
ministration of from 50 to 60 mg. of the drug. The diastolic 

♦This wn'i attempted in other ca<!e': but the strain resnltina fiom lepeated 
breathing tests necessitated its discontinuance on several occasions 
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TABLE 1 

Effects of ephedrin on blood pressure in cases of Addison’s disease 


Case 

Dato, 

1025 


Ephedrin, 

Blood pressure 



S> stoiic 

Diastolic 



1 

4-29 

0 00 

25 

92 

58 



10 00 


100 

60 



U 00 


100 

60 





90 

56 





100 

60 





112 

70 



3 00 


100 

60 



4 00 


104 

56 



500 


98 

62 



7 00 


98 

GO 



soo 


9S 

56 


4-30 

0 00 

25 

92 

58 



10 00 


90 

60 



11 00 


90 

54 



12 00 


82 

50 



1 00 


SG 

50 



2 00 


SO 

50 



3 00 


90 

58 



4 00 


02 

60 



5 00 


92 

60 



600 


00 

60 


5-2 

HHIffSIiHH 

None 

86 

56 





80 

58 





122 

70 





88 

32 





88 

58 





88 

56 



3 00 


88 

SO 



4 00 


00 

52 

i 


5 00 


95 

60 


&-4 

n 00 

250 

88 

54 



3 00 


94 




SOO 


9S 

64 

2 


15 minutes 


Patient at rest 



mm 

10 50 

30 

110 

68 



11 35 


100 

70 



12 05 


108 

68 



1 05 


106 

68 



1 35 


106 

68 


■■■ 

2 05 


lOS 

66 


1-9 

900 


lOS 

74 



9 00-9 15 

60 

Patient at rest 




10 00 


112 

62 



n 00 


US 

72 



li 30 


118 

70 



12 00 


114 

66 


1-n 

9 00 


100 

60 



9 15 

60 





9 30 


100 

60 



10 00 


112 

68 



10 30 


112 

68 



11 00 


112 

65 



11 30 


IIS 

70 



12 00 


118 

70 
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TABLE 1 (Continued) 


Case 

Date, 

1924 

Time 

Ephedrin, 

mg. 

- 

Blood pressure 

Systolic 

Eiastohe 

3 

12-20 

4 45 

50 





5 00 


115 

70 



5 35 


124 

5S 



6 00 


140 

74 



6 30 


140 

70 



7 00 


138 

58 



7 30 


130 

52 



8 00 


120 

48 



8 30 


110 

46 



9 30 


84 

40 



10 00 


86 

40 


12-21 

7 20 


100 

68 



7 35 

50 


64 



8 05 


104 

58 



8 35 


120 

68 



8 50 


116 

58 



9 00 


114 

56 



10 00 


118 

60 



10 30 


114 

54 



12 00 


IOC 

54 



2 00 


108 

58 



6 00 


108 

58 


1925 






1-2 

10 15 


124 

58 



10 30 

60 





10 45 


120 

66 



11 15 


142 

60 



11 45 


144 

62 


1-15 

10 15 


124 

58 



10 30 

60 





10 45 


120 

56 



11 t5 


142 

60 



11 45 


114 

62 


pressure shoued no significant change. Subsequent comparative 
tests carried out on successive daj^s sliOAved comparable in- 
creases in blood pi’ossure 

The effects of the ]n-olonged administration of daily doses 
of from 50 to 250 mg. of ephedrin on the blood pressure in Ad- 
dison’s disease is shown in Figures 1> 2 and 3. The adminis- 
tration of ephedrin is associated with a slight rise in blood pres- 
sure (Fig. 1). The fall of pre.ssure on the seventh day was 
thought to be due either to overexertion or to catharsis. Bram- 
Avell has emphasized the ill effects of catharsis. This patient 
confirms his observation since lie himself -ascribes his relapse to 
purgation. Figure 2 shows a sustained increase in blood pres- 
sure over a period of five days, ixnder the influence of ephedrin. 
After the administration of ephedrin Avas stopped, the diastolic 
pressure decreased but the systolic pressure ^vas sustained. The 
comparative effects of ephedi’in and another member of the 
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epiuepliriu croup are shoAvn in this figure. Figure 3 is of un- 
usual interest in that it depicts the increase in both sj’-stolic 
and diastolic pressure following the use of 250 mg. of ephedrin 
daily for fourteen days. Despite this increase in blood pres- 


Case 11 Addison's Disease 



Fig. 1, A marked fall In blood pressure on tbe seventh day. attributed to 
catharsis or overexertlon. The pressure had been satlsfactorlls’ sustained by 
ephedrin up to that time. 


Case 10 Addisons Disease 



lAdreoalone medication t- Ephednne-J meihcation X|jiedrine 
• — • Systolic Wood pressure o — o Diastolic blood pressure 


Fig. 2. A sustained increase in blood pressure over a period of five davs, 
after the administration of ephedrin. 


sure, the patient died under treatment. The final drop in blood 
pressure is regarded as an antemortem phenomenon. 

A third group comprises eight cases of Addison’s disease 
in which one or more doses of ephedrin were administered for 
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its clinical effect, but without such detailed studies of the effect 
on blood pressure or metabolism. Some patients in this group 
were under ephedrin treatment over a number of days. In 
three of these cases, ephedrin was employed more or less as a 
last resort in the effort to tide the patient through a critical 
period of the disease. The clinical results in advanced cases 
of Addison’s disease Avere distinctly disappointing. In not a 
single such instance did we feel that ephedrin contributed much 
to the feeling of Avell-being or to the recovery of the patient. 

In two eases of questionable Addison’s disease increasing- 
doses of ephedrin Avere administered up to 300 mg. a day. The 
effects on blood pressure AA'cre transitoiy and the general level 


Case 12 Addison's Disease 





Daysl 2 5 4 5 6 T 6 9 10 11 12 13 14 15 16 17 18 19 
Mg. 75 200 250 250 250 250 250 250 250 250 250 250 250 300 

I 150 250 150 250 250 250 250 2(^0 250 300 350 350 210 
Ephedrine Adrenalone 

• — •Systolic blood pressure o — oDiaatolic blood pressure 

Fig. S, An inoi’pase in botli sy.stolic and diastolic Wood pressui’es after the 
daily use of ephedrin for a period of fourteen days. 

of blood pressure Avas not significantly increased during a period 
of five days. 

Nervous Exhaustion and Hypotension. The effects of ephe- 
drin on the blood pressure in nine cases of hypotension are illus- 
trated by typical eases in Tables 2 and 3. There Avere moderate 
increases in the systolic pressure ranging from 10 to 30 mm. of 
mercury. The increase in diastolic pressure AA^as not consistent, 
but averaged about 11 mm. of mereur 3 ^ The maximal changes 
in blood pressure occurred from one-half to three hours after 
the administration of the drug and persisted from three to six 
hours. Objectively, there AA^as no other evidence of clinical im- 
provement, although several of the patients Avere convinced that 
they felt someAvhat stronger. 
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TABLE 2 

Effects of ephedrin on blood pressure in eases of clivonic nervoits 

exhaustion 


Case 

Date, 

102o 

Time 

J^phrdrin, 

mp. 

Blood pressure 

Pulse 

Remarks 

Si stolic 

Diastoltc 

1 

2-5 

2 45 


102 

62 

■■■ 




3 00 

75 







3 30 


100 

56 





4 00 


no 

5S 


Weakness and trembUug 



4 30 


112 

72 





5 00 


118 

56 





5 30 


ns 

5S 





600 


no 

GO 




2'G 

4 00 


! 102 

51 

92 




4 15 

75 







; 5 55 


ns 

; 70 

7f> 




5 45 


120 

1 70 

i 




0 15 



i ™ 

1 




6 45 

1 

104 

48 

92 

1 Weakness and IremblmE 



7 15 

1 

112 

64 


i lasting {our hours 

2 

eg 

12 45 


95 

So 

so 

1 



1 00 








1 30 


94 

58 

ss 




2 00 


04 

02 ! 

«s 




2.30 


OS 

00 

100 




3;10 


SO : 

45 





3-30 


94 

00 




■1 

4 00 


120 

60 

84 


3 

4-20 

10 23 


100 

70 





10 40 








11 20 


no 

70 





11 40 


no 

7S 





12 40 


104 

5S 





I 40 


OS 

50 




TABLE 3 

Comparative effects of ephedrin and epinephrin in a case of chronic 
nervous exhaustion 


Date 

1925 

Time 

Drug administered and amount 

Blood pressure 

Pulse 

Remarks 



Systolic 

Diastolic 



2-24 

2 30 



00 




2 45 







3 15 



' 70 




3 45 

Ephedrin, 70 mg. orclly 



' SS 



4 15 



; so 

Dirziness 


4 45 ! 




72 



5 15 


142 i 


76 

Nausea 


5 45 


138 j 


72 


2-20 

9 20 


105 i 

70 i 

92 



9 35 



eo i 

Q6 . 



9 50 

Epincphnn, 0.5 cc. hypodornn- 1 


60 ; 

88 . 



10 05 

cady 


50 

96 ; 



10 20 



50 

96 



10 35 



55 

96 



Pituitary Disease. In the first case of pituitary disease, in 
response to single doses of 50 rag,, the effects on the blood pres- 
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sure were not decisive. In Case 1, Table 4, 100 mg. of epliedrin 
was .given daily for a total dosage of 3.05 gm. (Pig. 4). There 
was a gradual and stead}'- increase in the systolic and diastolic 
pressures. Thyroid extract was given simultaneously and the 
increase in blood pressure was accompanied by an increasing 


TABLE 4 

Effects of ephedrin on blood pressure and basal metabolic rate 


Case 

Date, 

1926 

Ephedrin, 

Time after giving 
of ephedrin, 
minutes 

Basal 

metabolic 

Blood pressure 


j 

rate 

Systolic 

Diastolic 



1 




— 6 

100 

56 

(Pituit.nry 


so 





tumor) 

■ 

(orally) 

15 

—11 

100 

58 




30 

— 8 

102 

56 




60 

— 2 

108 

60 




90 

— 1 

106 

54, 

2 

3-30 



— 2 



(Chronic exhaus- 


so 





tion syndrome 
after pregnancy) 

1 

(orally) 

15 

— 2 






30 

— 4 






60 

— 1 






90 

+ ® 




4- 1 

SO 


—14 





(orally) 

15 

—10 






30 

— 8 






60 

— 7 






90 

— 7 




B 


9:15 

1 


98 

66 






104 

74 






110 

72 


^B' 




100 

60 




11:15 


100 

60 


^Bi 


11:45 


122 

64 




12:15 


120 

76 


■ 


12:45 


100 

60 


metabolic rate (Pig. 4). The clinical improvement in this pa- 
tient was not sufficient to justifj'- surgical intervention. 

EFFECTS ON PULSE KATE 

No significant variations were observed in the pulse rate 
following the administration of ephedrin alone. About an equal 
number showed an increase or a decrease from 10 to 15 beats 
a minute. In one ease of Addison’s disease, following a rise of 
systolic pressure to 176 mm. of mercury, the pulse became bound- 
ing in character and slightly irregular ; the rate was 46. 
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CALOniGENIC EFFECTS 

The calol’igenic effects of ephedriii were determined in three 
cases of Addison’s disease, from 50 to 100 mg. of ephedrin be- 
ing given orally, and the basal metabolic rate determined from 




53 S 

M in 5) 
cvi CO rt 

Q in rj 
o o tn ♦ 

2§i 

t;ii I 

‘2'Z a- 


Hipwaini 


four to six til 
1 there was a 
Case 2 there 
mg. of ephec 
creased from 
minutes. 


"IP 

in ^ 

G !2 22 o 3 c 

^,o6^ 

2 ! 2 £>!S J-r's 

sssf ^ys. 

osp |°| 

^ O Q £ f' 

V "mu 

^oo n c5 

-§ 1 ^ <J 

i-i-gil .is 

tj g 

,^^52 2 5 ^11 

!-. S 

I'-S s I 

”.g s 

«1> 

u4 p 

hour (Table 5). In * 
j basal metabolic rate. 

to -j-2. In Case 3, 
! basal metabolic rate 
of one hour and tw 
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In a case o£ questionable Addison’s disease, tlie adminis- 
tration of 150 mg. of ephedrin was followed by an increase in 
the metabolic rate of from -f-2 to -{- 12 . This rise occurred in 
two hours (Case 4, Table 6). 


TABLE 5 

Calorigenic effects of ephedrin in cases of Addison’s disease 


Case 

Ephedrin, 

Time after giving of 

Basal metabolic 

mg. 

ephedrin, minutes 

rate 

1 

50 


+ 9 



.30 

— 3 



60 

+ 3 


- 

90 

+ 4 



120 

+ 5 

2 

SO 


— 4 



15 

— 4 



30 

— 6 



GO 

+ 2 



90 

-1- 2 

3 

100 


—27 

i 

1 

1 

SO 

—17 


TABLE 6 

Calorigenic effects of ephedrin in cases %vith chronic exhaiistion 

syndromes 


1 

Case 

Ephedrin, 

Time after giving of 

Basal metabolic 

mg, 1 

ephedrin, minutes 

rate 

1 

50 


-1- 2 

(Obesity) 


15 

— 8 



30 

— 5 



60 

— 7 



90 

— 9 

2 

50 


+ 1 

(Exlmustion syndrome) 


15 

+ 4 



30 

+ 2 



60 

+ 7 



90 

— 1 

3 

50 


—11 

(Chronic exhaustion) 


15 

— 6 



30 

—13 



60 

— 1 



90 

+ 4 

4 

150 


+ 2 

(Questionable Addison’s 


60 

-t- 9 

disease) 


120 

-1-12 



180 

-f 6 


The calorigenic effect of ephedrin was likewise determined 
in four cases of hj^potension, with dosages of 50 mg. orally. 
A slight increase was demonstrable in all cases after a period of 
one hour. Tlnv effects seemed quite transitory and one hour 
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afterwards tliere was a tendency for the metabolic rate to de- 
crease. The patient with endocrine obesity (Case 1, Table 6) 
showed a decrease of 11 points witli 50 mg., but with 100 mg. 
there was an increase of 13 points in three houre. In the cases 
of pituitary tumor there was a demonstrable increase of the 
basal metabolic rate after 50 mg. of ephcdrin had been given. 

TOXIC EFFECTS 

The subjective symptoms from ephedrin in doses of 50 to 
100 mg. were remarkably slight. Three patients with Addison’s 
disease manifested reactions which may have been related to 
the administration of ephedrin. In one case 150 mg. of the drug 
was administered twice daily while the full lluirhead treatment 
was being given. On the fourth day ephedrin was taken soon 
after 0.5 ce. of epinephrin had been given subcutaneously. A 
throbbing headache and profuse perspiration resulted, and the 
systolic blood pressure increased to 176 mm. The diastolic pres- 
sure was 68. The pulse was irregular and the rate dropped to 
46. The reaction subsided in five minutes. No similar reactions 
were noted following the administration of either drug alone. 
It was felt, therefore, that the combination of the two drugs 
was probably responsible for the unusual reaction. In the 
second ease of Addison’s disease there was a slight gastric upset 
which may have been due in part to overexertion. The third 
patient complained of weakne.ss and trembling of a transitory 
nature after 100 mg. of the drug had been given. Some of the 
patients with questionable Addison’s disease manifested weak- 
ness, marked trembling, and palpitation thirty minutes after 
taking 150 mg. of ephedrin. The effects lasted about thirtj' 
minutes and were not accompanied by significant changes in 
the blood pressure or pulse rate. 

The patients with hypotension seemed less tolerant to ephe- 
drin than those with Addison’s disease. Three complained of 
palpitation, weakness and trembling, within thirty minutes after 
taking the drug. In one ease this persisted for four hours. 
These reactions were mild, and the trembling and tremor were 
subjective rather than objective in character. The patient with 
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pituitary tumor tolerated the prolonged administration of the 
drug remarkably well and no toxic symptoms were observed. 
Mild trembling was noted by practically all ambulatory patients 
after doses of 65 mg. or more. Patients at rest appeared to 
tolerate this drug better than those who were ambulant. 

REACTIONS OF THE SIfIN CAPILHiRIES 

Ephedrin in 10 per cent concentration in physiologic solu- 
tion of common salt was used in determining the skin reaction. 
A drop of the solution was placed on the skin of the forearm, 
and several bloodless punctures were made through it with a 
needle. Control tests with 1 :1000 epinephrin solution and with 
trauma alone were made. The ephedrin reaction consists of a 
small red central area, about 3 to 6 mm. in diameter, surrounded 
by a patchy white border which is quite irregular and not con- 
stant. Reflex erythema frequently appears. The epinephrin 
reaction consists of a small white central area surrounded by 
one of erythema. The trauma reaction usually consists of a 
small central red area with reflex eiythema but no white boi'der. 
The ephedrin reactions were inconstant and the capillary con- 
tractions less decisive than with epinephrin. In one case of 
Addison’s disease the zone of constriction, or white area, was 
absent with ephedrin, the red center alone appearing. Further 
u'ork is being carried out in this connection. 

GENERAL CLINICAL EFFECTS 

In cases of Addison’s disease the results from the use of 
ephedrin are distinctly disappointing. We -have seen no evi- 
dence of significant improvement in patients with advanced Ad- 
dison’s disease. Certainly the resulting moderate increase in 
blood pressure was not accompanied by a marked feeling of 
well-being, significant increase in strength, or relief from the 
gastric symptoms or circulatory asthenia. The subjective im- 
provement following a Muirhead treatment is much more pro- 
nounced than that from the use of ephedrin. 

Pull therapeutic doses of ephedrin resulted in some sub- 
jective improvement in certain instances. An occasional patient 
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adiuitted feeling somewhat stronger for several hours follow- 
ing its administration. This, however, was an exception. Pull 
therapeutic doses usually resulted in minor toxic manifestation, 
palpitation, and a peculiar subjective sensation of M'eakness and 
trembling. 

In one case of early Addison’s disease excellent clinical re- 
sults wex’C obtained, comparable in eveiy way to those we have 
seen in similar cases under the Muirhead regimen. The feel- 
ing of weakness and exliaustiou disappeared and the patient felt 
buoyant, strong and refreshed. However, the treatment was 
unthout significant effects in other early cases of Addison’s dis- 
ease. 

In hypotensive and hj'posthenic states not due to Addison’s 
disease, ephedriu maj' prove of value at times. A more exten- 
sive use is advocated in this connection. 

CONCIiUSIOKS 

1. Ephedriu is relatively nontoxic and may be used orally, 
subcutaneously, or intramuscularly without undue toxic effects, 
in amounts sufficient to increase blood pressure and to raise the 
rate of metabolism. 

2. While increase in blood pressure and in of metab- 
olism may be demonstrated in Addison’s disease as the result 
of ephedriu, these changes are rarely accompanied by significant 
subjective or objective evidences of clinical improvement. 

3. Ephedriu is not an effective specific remedy in the treat- 
ment of Addison’s disease. The results obtained with ephedriu 
have been disappointing and do not compare in value to those 
obtained by the Muirhead treatment. 

4. Because of its low toxicity and its effect on blood pres- 
sure and on metabolism when administered orall}’, its further 
trial in other hj^otensive and hyposthenic states is warranted. 

5. It must not be concluded from the results reported 
herein that ephedrin will not prove useful in other fields; the 
references suggest that it wiU. 
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A CASE OF DIABETES INSIPIDUS ASSOCIATED WITH 
SYPHILIS OF THE HYPOPHYSIS * 

E. E. PINK 

From the Department of Pathology, University of Chicago, and the 
Department of Pathology and Bacteriology, Chicago 
College of Dental Surgery, 

CHICAGO 

Diabetes insipidus is a clinical syndrome characterized by 
polydipsia and polj’uria. A distinction is frequently made be- 
tween, primary or essential, and secondary or symptomatic 
poljniria. In the primary variety, polydipsia and polyuria are. 
the chief clinical sjTnptoms; in the secondary variety, these 
sjuaptoms constitute only part of the clinical picture, which is 
usually that of some organic brain disease. The volume of urine 
in diabetes insipidus vai'ies from a slight increase above the 
'normal to enormous quantities in twenty-four hours. The poly- 
dipsia varies with the pol3'uria. 

Numerous clinical studies have been made of diabetes in- 
sipidus. These have brought out a number of facts but have 
led to a great many more speculations. Some writers have 
rightly termed diabetes insipidus a disease of theories. The 
urine in diabetes insipidus has the following characteristics: 
The volume is markedly increased, it is pale in color, of low 
specific gravit3’, and poor in salts as indicated b3’- freezing-point 
determination. The ordinar3'^ tests of renal function have usu- 
all3^ shown no deviations from normal, in uncomplicated cases. 

Complete agreement as to the pathologic physiolog}’’ of dia- 
betes insipidus has not been reached. The idea that the kidneys 
lose their concentrating capacity has been generall3^ abandoned 
[Meyer and Mes^er-Bisch (1)]. On the basis of metabolic 
studies, Yeil (2) maintains that diabetes insipidus is a disturb- 
ance in intermediaiy metabolism of water and sodium chloi-ide. 
He believes that the entire organism is adjusted to a lower 
niveau of osmotic pressure which is the starting point of the 
insipidus. Me3'er and Me3’-er-Bisch conclude that a hypotonic 
sodium chloride solution not onl}'^ circulates through the kid- 

•nead before the Tenth Annual Meeting: of the Association for the Studr of 
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neys in the blood, but that the tissues yield a hypotonic solu- 
tion to the blood. There seems to he a disturbance in exchange 
between the tissues and blood as well as between the blood and 
kidneys. 

I have been able to collect from the literature the records 
of 105 cases of diabetes insipidus with autopsy findings. The 
pathologic lesions held responsible divide themselves into three 
distinct types, depending upon the prevailing theories and ex- 
perimental production of polyuria. The first period was in- 
fiueneed by Claude Bernard’s elas.sical experiments (3) in which 
he demonstrated that piqure of the fioor of the fourth ventricle 
led to polyuria, and lasted until 1912 when Prank (4) directed 
attention to the frequent association of diabetes insipidus with 
signs of hypophj’-sial lesion. The second period may be termed 
the hypophysial period and extends from 1912 to 1920. During 
this period special attention was directed toward the hypophysis, 
other lesions being accorded secondary importance, and when 
gi’oss lesions were absent, it was maintained that pressure upon 
the hypoph 3 ’’sis by distant lesions might cause polyuria. The 
third period is again based upon experimental physiology and 
finds its origin in the work of Camus and Eoussy (5), who 
showed that injur}’’ to the floor of the third ventricle near the 
insertion of the infundibulum leads to poljmria. There is a dis- 
tinct tendency at the present time to minimize the importance of 
lesions of the h^^pophysis and revert to the cerebral idea of the 
etiolog}’’ of polyuria. 

Leschke (6) was among the first to maintain that diabetes 
insipidus is due to a lesion at the base of the midbrain, and 
based his arguments upon a large amount of clinical and ex- 
perimental material. He gives protocols of 16 cases in which 
there was complete destruction of the hypophysis without poly- 
uria. A careful studj^ of such cases was made bj’’ v. Hann (7), 
who compared them with cases of diabetes insipidus in which 
pathology of the hjpophysis was found. He concludes that the 
occurrence of polyuria depends not onlj’’ upon the condition 
of the posterior lobe, but on that of the anterior lobe as well. 
Disturbances of the posterior lobe with an intact anterior lobe 
lead to diabetes insipidus; if the anterior lobe is injured at the 
same time as the posterior lobe, diabetes insipidus does not de- 
velop. Extension of the process to the anterior lobe may cause 
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an existing diabetes insipidus to disappear. This would ac- 
count for such cases as Siramonds (8) reports in which a meta- 
stasis from a carcinoma of the breast produced polyuria which 
later disappeared. 

That lesions of the base of the midbrain do not iuYariably 
produce pol 3 Txria is abundantlj’- proved by reports of eases, usu- 
ally tumors of the' hj’pophj'sial anlage, which involve this region 
not associated "with polyuria. 

REPORT OF CASE 

The patient, an Austrian garment worker, was admitted to the 
Cook County Hospital, on the service of Dr. Jos. Miller, August 17, 
1915, and discharged on August 24, 1915. He was then 40 years old. 
His complaints were: incontinence of urine, weakness, polyuria, im- 
potence, constipation and a constant feeling of chilliness. 

Onset and course. The onset was about eight years before (in 
1906) with an attack of headache and vomiting. The headache was 
very severe and constant, lasting about a month. Two months later 
he developed great thirst and entered a hospital in Toronto. He 
stated that he drank 10 to 12 gallons of water a day and passed .360 
to 400 ounces of urine. After receiving medical treatment for about 
six months, he came to Chicago to work as a tailor. Since then he 
has been drinking much water and passing large quantities of urine. 
Up to April, 1915, he felt fairly well and then began to have noc- 
turnal incontinence. One month before admission (July, 1915) he 
noticed increased fatigue and sensations of extreme beat on the soles 
of his feet and over the buttocks. The same day he passed about a 
quart of blood while attempting to urinate. He has been extremely 
weak since then. Sexual desire has been absent for eight years. 

Past History. Until the onset of the present complaint he had 
been in good health. He passed through an attack of smallpox when 
three years old which was complicated by an infection in the right 
eye and loss of vision in that eye. He had a chancre in 1901 and 
gonorrhoea three or four times. 

Family History. He has one child, eleven years old, living and 
well. His wife is divorced. 

Physical Examination. The patient was very anemic and ap- 
peared to be in a weakened condition. The right cornea was opaque 
and there was no vision in that eye. The teeth were carious and 
the mucous membranes pale. A few subcrepitant rales were found 
in the right side of the chest. There was almost total absence of 
pubic hairs and the testes were small and atrophic. The prostate 
gland was tender; the epididymis appeared to be normal. An at- 
tempted cystoscopic examination was unsuccessful because the urethra 
was too small to admit a catheter. Examination in the eye depart- 
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ment on August 27, 1915, showed normal vision in the left eye and 
total blindness in the right eye due to phthisis bulbi. The visual 
field showed no scotomata or hemianopia. The fundus was normal. 

Laboratory Findings. Examination on August 24, 1915, gave 
the following data: Urine volume, 2,000 c.c.; specific gravity, 1.012; 
reaction alkaline, no albumin, no sugar; spinal fluid Wassermann, 
negative; hemoglobin, 70%; red blood cells, 3,040,000; color index, 
0.9 plus; white blood cells, 10,500; differential count, 54% poly- 
morphonuclear, 40% small mononuclear, 5% large mononuclear, 1% 
eosinophile. 

A radiogram of the skull on August 19, 1915, disclosed a defi- 
nitely abnormal outline of the sella. The posterior bony portions, 
including the posterior clinoid processes, were absorbed, indicating 
pressure by an enlarged pituitary gland. 

The diagnosis made by Dr. Joseph L. Miller was diabetes insipi- 
dus, hypophyseal dystrophy and cerebral lues. The treatment con- 
sisted of mercury rubs, iodides by mouth and hypodermic injections 
of pituitrin three times daily. A sugar tolerance test was made by 
Dr. Russell Wilder, November 13, 1915, using intravenous injections 
of various strengths of sugar solutions by the Woodyatt method; 
this showed tolerance at the lower limit of normal, or 0.8 gm. per 
kilogram body weight per hour. 

The patient was discharged at his own request on December 28, 
1915, somewhat improved. 

He was readmitted on June 19, 1916. His chief complaint at this 
time was inability to control his urine. Examination showed him to 
be well nourished, not acutely ill, or in discomfort. The skin was 
white and smooth over the entire body. There was a noticeable lack 
of hair over the chest and a scanty supply on the chin and face, and 
almost complete absence of hair on the shins and arms. The skin, 
mucous membranes and tongue were extremely dry. The systolic 
blood pressure was 135, diastolic 90, pulse pressure 45. The blood 
and spinal fluid Wassermann tests were negative. June 30, 1916, 
the average daily volume of urine was 3,000 to 3,500 c.c., and 
dropped to 2,000 to 1,800 c.c. with intramuscular injections of pitui- 
trin. A renal function test yielded the following result: phenolsul- 
phonphthalein first appeared in 25 minutes; 5% in the first hour and 
10% in the second hour, making a total of 15% elimination of the 
dye in the first two hours. 

The patient left the hospital July 21, 1916, and returned for the 
third time December 2, 1924. He was then 50 years old. In addi- 
tion to previous symptoms there was nausea and severe vomiting and 
he had become so weak that he was unable to work. 

f 

Physical \examination showed him to be vei’y pale and poorly 
nourished. His blood pressure was up to 164 systolic and 98 dia- 
stolic, pulse pressure 69. The reflexes were exaggerated, there was 
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a bilateral positive Babinski sign and ankle clonus. The skin was 
lemon yellow in color, dry and harsh. 

Laboratory Findings. The hemoglobin proved to be 60% of nor- 
mal; red blood cells. 2,800,000; leucocytes, 9,800; polymorphonuclears, 
58%; lymphocytes, 36%; large mononuclears, 6%. Urinary excretion 
ranged between 2,500 and 3,000 c.c. 

A roentgenogram of the skull on December 5, 1924, showed the 
sella to be shallow in proportion to the antero-posterior diameter, 
being deeper in the dorsal than the anterior half; the floor was well 
defined. 

The patient was discharged January 19, 1925, and returned for 
the last time March 21, 1925. He was then so weak he could not 
walk, had lost 30 pounds in a few months and frequently vomited a 
greenish material unrelated to food taking. Polydipsia and polyuria 
had disappeared for the past few months. Frontal headache had 
been present for a few days, but no convulsions. 

Physical examination revealed a white male about 56 years old, 
poorly nourished, with a lemon yellow tint to the skin and ap- 
parently acutely ill. His pulse was of very poor quality and thready. 
He was mentally sluggish. Blood examinations showed hemoglobin, 
65%; red blood cells, 3,230,000; white cells, 24,200; polymorphonu- 
clears, 85%; lymphocytes, 15%; no abnormal red cells were noted. 
The urine was reduced to 450 c.c., with specific gravity, 1,008; no 
albumin and no sugar. The temperature was normal or subnormal 
throughout. He continued to vomit excessively, being unable to retain 
anything by mouth, and died April 1, 1925. 

SUMMARY OF THE CLINICAL HISTORY 

The history is that of diabetes insipidus of about 20 years’ 
duration, the onset occurring about 5 years after a primary 
lesion, with symptoms suggestive of syphilitic meningitis. At 
first the polydipsia was extreme and the polyuria enormous. 
Both improved temporarily under anti-luetic treatment and 
were partially controlled by hypodermic injections of pituitrin. 
Signs of hjT)ophyseal dj'strophy developed, consisting of loss 
of body hair, moderate adiposity and atrophy of the genitals, 
constituting the adult tj^ie of Proelich’s syndrone or dystrophia 
adiposo-genitalis. During the last few months before death his 
diabetes insipidua had apparently disappeared. 

AUTOPSY FINDINGS 

The autopsy was performed by Dr. H. Gideon Wells on the day 
of death. 

E-xternal Appearance. The body was that of a slender, poorly 
nourished but not emaciated man, appearing much younger than his 
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age. The hair of the head was abundant, dark, and with a few gray 
hairs. Eyebrows were present, but not heavy. The skin was pale. 
There was some blood crust on the lips and gums, and the mucous 
membranes were pale. The teeth were in bad condition. The sclerae 
appeared normal, but the right cornea was opaque. The superficial 
lymph nodes were not enlarged. There was a marked sparseness of 
body hair — none at all in the axilla, five or six in the pubic region, 
and about as many on the chin; none on the scrotum,' thighs, arms, 
or elsewhere on the face or body. The testicles were small and soft. 
The penis was normal. There was a suggestion of superficial 
atrophic scars on the body of the penis. There was a slight palpable 
edema df both lower extremities and of the right wrist. There was 
distinct hypostatic edema. On opening the body, an abundance of 
subcutaneous fat of a lemon-yellow color, about 1 cm. in thickness, 
was exposed along the mid-line, not only over the abdomen, but also 
over the chest, and much more than wduld be expected from the 
slenderness of the body, that is, the subcutaneous fat resembled in 
distribution that of the female rather than the male, and there was 
a distinct thickening of the fat above the pubis to form a definite 
mons veneris. 

Mouth and Pharynx. The tongue showed atrophy of the dorsal 
surface. The central part was covered with blood-stained crusts. 
The tonsils were atrophic, but contained pockets with a cheesy con- 
tent. The lymphoid apparatus at the base of the tongue was dis- 
tinctly atrophic. 

Thyroid and Thymus. The thyroid gland weighed about 10 gms. 
The parathyroid glands could not be definitely located. The thymic 
body was replaced by fatty adipose tissue. 

Heart, Aorta and Vessels. The heart appeared about normal. 
There were yellow patches in the aorta, especially in the arch. The 
aorta was of about normal size and still elastic. It showed distinct 
areas of thickening and wrinkling at the orifices of the subclavian 
and innominate arteries. There was a depressed calcified area, 10x15 
mm. in the arch. The orifices of the coronary artery were of normal 
size, but there was a definite sclerotic patch in the anterior coronary 
artery just beyond the orifice. The posterior coronary artery also 
showed patches of sclerosis. 

, Liver. The external surface of the liver showed numerous de- 
pressed scars. It weighed 960 gms. and was brown in color. The 
surface scars ran into the substance of the organ, from 5 to 15 mm. 
Cut surface showed no further scarring or other changes. 

The pancreas was small and weighed 50 gms. It showed no 
gross abnormalities. 

Adren/ils. The left adrenal was very small and atrophic. The 
right resembled the left. The cortex was reduced to a mere line of 
yellow, the medulla showing less reduction, but all told each adrenal 
was scarcely a millimeter thick, and about half the usual length and 
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breadth. They showed central postmortem softening and were so 
much involved in the perirenal fibrosis that they could not be suc- 
cessfully isolated for weighing. 

Kidneys. The kidneys were excessively adherent to the peri- 
renal fat. The left kidney was partly converted into a sac by dis- 
tension of the pelvis. The cortex was thin, 1-2 mm., and the pyra- 
mids were about 5 mm. wide. The capsule was adherent, but when 
torn showed a very granular surface. The right kidney resembled 
the left. No evidence of acute inflammation was noted. 

Urinary Tract. The urinary bladder and ureters were greatly 
distended. The bladder reached to the pubis and showed marked 
hypertrophy of the wall, but the mucosa was not inflamed. The 
ureters were about 10-15 mm. in diameter, but not inflamed. 

Generative Oi'gans. The testicles were about equal in size and 
measured each about 10x15 mm. They consisted of pale homo- 
geneous tissue with no visible glandular elements. The prostate 
was atrophied to such a degree that it was not readily discerned. 
The seminal vesicles were empty and atrophied to thin fibrous cords 
with brown centers. The urethra showed a small amount of scai-- 
ring at the junction of the prostatic and penile portions, hut was 
not completely occluded. 

Brain and Meninges. The calvarium was thin and weighed 350 
gms. It was symmetrical and showed nothing abnormal. It did not 
adhere unduly to the dura. The dura was thick and opaque. The 
amount of cerebrospinal fluid was rather large, but not greatly ex- 
cessive. The optic chiasma was free, but there were adhesions in 
the pia about the infundibulum and floor of the skull, which adhe- 
sions seemed limited to this area. The brain as a whole showed a 
slight degree of atrophy of the convolutions, i. e., the sulci were 
increased in prominence. The brain weighed 1,440 gms. The pia 
and arachnoid showed no thickening indicative of a syphilitic lepto- 
meningitis. The arteries at the base of the brain were not apparently 
thickened. The sella turcica was shallow and flat. The hypophysis 
was extremely small and reduced to a flat disc 11 mm. transversely, 
7 mm. vertically, and 1-2 mm. thick, including the thickened capsule 
which was not to be differentiated from the thickened dura, with 
which it merged. There was no distinct hypophysis and its location 
was determined solely by the entrance of the infundibulum into the 
thickened fibrous tissue. 

MICROSCOPIC EXAMINATION 

The hypophysis, including the adherent dura and blood vessels, 
was imbedded in celloidin and the entire mass completely sectioned. 
The infundibulum, posterior lobe and pars intermedia were replaced 
by dense avascular scar tissue. No remains of the anterior lobe 
were found until the middle of the block, where there appeared a 
mass of glandular tissue measuring about 2 mm. in diameter. This 
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again gradually faded out into fibrous tissue. The cords of epithelial 
cells were compressed and the sinusoids dilated and filled with blood, 
giving the impression of passive congestion. A number of sections 
contain the carotid artery lying just outside the anterior lobe. This 
shows a moderate endarteritis and a small area of calcification in 
the media. 

The base of the brain was divided into four blocks, imbedded in 
paraffin and cut in serial sections. These were stained with hema- 
toxyalin and eosin, van Giesen and Mallory’s connective tissue stains. 
The collections of ganglion cells scattered through the hypothalamic 
region and in the tuber cinereum appeared well preserved. The 
ependyma lining the third ventricle was intact. Nowhere was there 
any perivascular round cell infiltration. Some of the small blood 
vessels were slightly thickened, but no distinct endarteritis was 
present. Dr. Hassin examined these sections and stated that, in his 
opinion, the normal architecture of this portion of the brain was 
intact. 

Kidneys. The capsule is thickened and adherent to the surface of 
the kidney where there is a layer of round celled infiltration replac- 
ing the outer part of the cortex and running along fibrous areas into 
the pyramids. There is a similar round cell area and a heavy fibrous 
layer beneath the epithelial surface of the pelvis. There remains 
but a small amount of renal tissue in which the tubules are dilated 
and filled with protein. The vessels show marked arteriosclerosis. 
No acute suppurative changes are present. 

Testicles. The glandular elements are almost completely re- 
placed by fibrous tissue. Remains of the tubules are seen, but none 
contain distinct epithelial structures. 

The seminal vesicle is distinctly atrophic and collapsed. 

Prostate. This consists of fibro-muscular tissue with a larger 
proportion of fibrous than muscular elements. There are a few 
collections of small collapsed tubules staining almost black with 
hematoxyalin as if partially calcified. 

Adrenals. The cortex is extremely thin, the cells small and - 
poor in lipoid. The medulla is abundant, and seems normal. 

Thyroid. The acini are extremely small, although most of them 
contain colloid. The arteries are calcified. No other changes are seen. 

Thymus. The thymus shows numerous areas of lymphoid tissue 
scattered through the fat, slightly more than is usual at this age. 

Pancreas. Seems entirely normal. 

Liver. There are scars beneath the capsule. The lobules and 
cells are small, but no diffuse fibrosis or other changes were noted. 

Aorta. The aorta was much thickened with atheroma in the 
intima and occasional old scars cutting across the media, but there 
are no active syphilitic changes. 

Tongue. A section near the base shows an absence of lymphoid 
tissue, which is replaced by fibrous tissue. 
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Anatomic Diagnosis: Bilateral hydro-uretero nephrosis with 
chronic interstitial nephritis; hypertrophy and dilatation of the uri- 
nary bladder; syphilitic aortitis; slight aortic endocarditis; syphilitic 
scars of the liver; marked atrophy of the testicles, prostate, seminal 
vesicles, adrenals, thyroid and hypophysis; feminine distribution of 
body fat; nearly complete absence of body and facial hair; meningeal 
adhesions about the infundibulum; bilateral adhesive fibrous pleu- 
ritis; multiple healed nodular tuberculosis of both lungs; fibrous 
prostatitis; diffuse suppurative bronchitis and tracheitis; left sup- 
purative otitis media and mastoiditis; atrophic glossitis; slight hypo- 
static subcutaneous edema ; opacity of the right cornea ; slight general 
atrophy of the viscera ; atrophic pulmonary emphysema ; slight brown 
atrophy of the heart and liver; incomplete stricture of the urethra. 

SUSIMAKY OP THE PATHOLOGIC FINDINGS 

How do the pathologic finding.s account for the clinical pic- 
ture? The diabetes insipidus must be attributed to destruction 
of the posterior lobe of the hypophysis. The tuber cinereum 
and the entire base of the brain were normal in architecture 
and no grossly recognizable lesion Avas found in sections stained 
by the ordinary methods in use. The poljuiria disappeared be- 
cause of renal insufficiency, the terminal symptoms being those 
of uremia, resulting from stricture of the urethra, repeated as- 
cending urinary infections and chronic interstitial nephritis. 
The ultimate cause of death was a complication of gonorrhoea, 
and his first illness was due to syphilitic basal meningitis wdth 
possibly a gumma in the posterior lobe of the hypophysis. 

The polyglandular syndrome is not easily explained. The 
same difference of opinion exists regarding the basic pathology 
of Froehlich’s syndrome as is the case with diabetes insipidus. 
I am inclined to believe that there was enough reduction in an- 
terior lobe substance to produce functional insufficiency. On 
the other hand, syphilis may have produced diffuse atrophy of 
the testes, and the changes in the other endocrine glands oc- 
curred secondary to this. Yet diffuse atrophy of the testes is 
common in syphilis of long standing, and it is usually not ac- 
companied by changes in other glands of internal secretion. 

A number of points should be emphasized. First, that in 
our conception of the pathologj' of diabetes insipidus Ave can- 
not ignore those cases in AA’hich the lesion is confined to the 
posterior lobe and infundibulum of the hypophysis, nor the 
fact that Avhen polyuria dcA-elops in a case of malignancy, it is 
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almost a pathognomonic sign of the presence of a metastasis in 
the posterior lobe of the hypophysis. Second, that the hypo- 
physis and midbrain are anatomically united and in view of 
our present knowledge we must consider the hypophysis and 
the centers in the midbrain as a functionally united system. 
The rhythmic automaticity of the respiratory centers is de- 
pendent upon the chemical composition of the blood, and we 
may logically assume that the regulatory activity of the vegeta- 
tive centers in the midbrain is influenced by the internal secre- 
tory function of the hypophysis. This is the view recently ex- 
pressed by Berblinger (9), and is consistent both with the facts 
obtained from a study of pathologic anatomy, including circum- 
scribed lesions of the hypophysis that cannot be duplicated arti- 
ficiallj', and the evidence of experimental physiology and 
anatomy. The purely nervous theorj’’ of the genesis of polyuria 
no more solves the problem of diabetes insipidus today than did 
Claude Bernard’s demonstration of piqure centers in the floor 
of the fourth ventricle solve the 'problems of both diabetes in- 
sipidus and diabetes mellitus. 
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THE THERAPEUTIC INDICATION FOR THE USE OP 
ANTERIOR PITUITARY LOBE SUBSTANCE * 

HARVEY G. BECK 

BALTIMORE, SIARYLAND 

The practice of organotherapy is not a modern idea. It 
dates hack many centuries when medicine was shrouded vtdth 
mj'sticism and supei-stition. Progress was necessarily slow, as 
it had to advance along empirical lines. Although Hippocrates, 
Celsus and Dioscorides employed certain animal tissues in the 
treatment of diseases and the four London Pharmocopeias of 
1618, 1650, 1677 and 1721 abounded with such remedies as 
blood, bile, bones, brains, excrement, fat, hearts, marrow, urine, 
etc., they finally fell into disrepute largely through Thomas 
Sydenham, who did not attach much importance to them, and 
later through William Heberden, who made a critical onslaught 
on polypharmacy and banished these remedies from the British 
Pharmacopeia in 1788. From this period until quite recently, 
when the modern sciences were beginning to be applied to medi- 
cine, little effort was made to re-introduce them. However, ow- 
ing to a more comprehensive knowledge of the anatomy, his- 
tology and physiology of the glands of internal secretions and 
the various symptomatic manifestations produced through the 
arrest or alteration of their secreting function by modern scien- 
tific methods of experimental research on animals, definite clini- 
cal, pathological and anatomical bases were established for or- 
ganotherapeutics. It is surprising to note the rapidity with 
which the indications have been met and how closely therapeu- 
tics followed the wake of physiological investigation. This has 
been particular^ true of the thj’Toid, which served as the en- 
trance wedge into the domain of endocrinology. Advancement 
in the study of the hj^iophysis was relatively slow because of 
the inaccessibility of the gland. It was not until 1906, when 
Pauleseo developed a special surgical technioue that a portion 
of the gland could be extirpated without death resulting to the 
animal. As a consenuenee of innuraei'able subsequent experi- 
ments the function of the hj-pophvsis is now pretty well under- 
stood. Briefly these experimental results may be summarized 
as follows ; 
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A. The removal of the whole gland is uniformly fatal, pro- 
ducing tremor, muscular fibrillation, low temperature, slow pulse 
and respiratory rate, stupor and coma. 

B. Removal of the posterior lobe does not cause death, 
although a deficiency causes hypotension, increased sugar toler- 
ance, decreased basal metabolism and asthenia. 

C. Complete removal of the anterior lobe causes a cachexia 
Avhich terminates in death. 

D. Partial removal of the anterior lobe causes obesity, geni- 
tal hypoplasia, faulty skeletal development and hypothermia; 
the latter can be prevented by injection of an extract of the 
anterior lobe. In as much as organotherapy can only be rational- 
ly applied to deficiency glandular sjuidromes, the effects pro- 
duced by overfuuctioning of the pituitary gland need not be 
considered here. 

Reasoning on the basis of cause and effect, it would appear 
that the administration of anterior pituitarj^ lobe extract should 
yield favorable results in conditions arising from insufficiency 
of the lobe, namely, retarded skeletal growth, pituitaiy obesity, 
delayed puberty, genital hypoplasia, and hypophyseal cachexia. 

Unfortunately the pharmacology of the anterior lobe is still 
meager as compared with that of the posterior lobe. In 1916 
Robertson obtained a solubh* lipoid, which represented some of 
the active principles of the anterior lobe and exerted a control 
over growth ; to this substance he applied the name tethelin. 
Vai’ious feeding experiments of anterior lobe on animals and 
tadpoles by numerous investigators led to a division of opinion 
as to its pharmacodynamic effects. These discrepencies were 
apparently due to the age, species and growth period of the 
animals, the amount of gland feeding and the duration. The 
final analysis, which conclusively showed that anterior lobe 
administered orally has a distinct therapeutic effect in deficiency 
syndromes, depended upon the results obtained by the extensive 
use of this substance in the human being, so that its action is no 
longer a mooted riuestion. The impoi’tant desideratum is the 
correctness of the diagnosis in order to ascertain the pi’oper 
indication for its use. 
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My personal interest in anterior pituitary tlierapy was 
incited by the study and observation of a patient who came 
under my care in 1915. This case, in addition to a group treated 
subsequently, was reported under the caption of “Pat Ee-distri- 
bntion in Dystrophia Adiposogenitals,” in the Journal of Amer- 
ican Medical Sciences, November, 1918, p. 714. The case re- 
ferred to was a woman aged 41, married and weighing 125 
pounds. She was a confirmed invalid by reason of three faii’ly 
well defined groups of signs and symptoms, namely : those refer- 
able to pituitary insufficiency; girdle adiposit}' and genital 
hypoplasia; those referable to gonadal insufficiency: frigidity, 
sterility and amenorrhoca, and those referable to thyroid insufii- 
cieney : apathy, stupor, dullness and neuromuscular and trophic 
skin disturbances. The outstanding feature was her obesity, 
although she had gained about twenty pounds in the previous 
ten months the only noticeable increase was confined to her hips, 
thighs, gluteals and lower abdomen. 

Regarding her s.muptoms of pluriglandular origin in which 
the thyroid, pituitary and ovaries were involved, the three 
respective hormones wei-e administered with singularlj’’ mar- 
velous results. Her general condition rapidly improved so that 
she was able to resume her housework, but more striking was 
the change in her body configuration. Measurements obtained 
from her dressmaker, taken two weeks before treatment was 
begun and eleven weeks afterwards, showed a reduction in the 
size of her hips seven and a half inches and of the waist five 
inches. She had lost only one pound in weight. The face, neck, 
chest and arms, which before treatment presented the appear- 
ance of emaciation, had filled out and the configuration of the 
body returned to normal. Treatment was discontinued after 
five months and there has been no return of her symptoms. 

This case afforded convincing proof that the therapeutic 
results in the girdle type of dystrophia adiposogenitalis cannot 
be gauged by the effect of glandular treatment upon the weight 
of the patient, and established the fact that a better critei-ion is 
a record of sj’stematic circumference measurements which have 
been adopted. These measurements are the maximum hip, mini- 
mum waist, axillary, neck, thighs at the groin, knees and ankles. 
In the “System of Endoeiunologj' and Metabolism,” published 
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in 1922, the writer reported forty-six cases of pituitary fat dys- 
trophy studied and treated in this manner. These patients 
usually received thyroid in doses of one to two grains a day 
and anterior pituitary lobe in doses of five to ten grains a day, 
although in some of the eases good results were obtained with 
anterior pituitary lobe alone. 

The reason for administering thyroid in conjunction with 
anterior pituitary lobe is on account of its influence in accelerat- 
ing general metabolism and its stimulating effect upon the 
pituitary and sex glands. Moreover, the thjwoid gland is so 
closely related functionally with the pituitary that it is fre- 
quently a concomitant etiological factor. In this class of cases it 
has a dual action, namely : supplying the lack of thyroid hormone 
in an associated thyroid deficiency and stimulating the function 
of tlie anterior lobe of the pituitar 3 ^ The tabulated results of 
the forty-six eases reported showed definitely marked improve- 
ment in twenty-six cases, in sixteen of which there occurred 
typical fat re-distribution as indicated by an increase of the 
circumference measurements above the waist and a decrease 
below the waist in addition to the general improvement of the 
patient. Nine cases showed moderate improvement, but without 
typical re-distribution of fat. Eleven cases remained unim- 
proved. In most of these cases the treatment was not adminis- 
tered a sufficient length of time to derive any real benefit. Since 
the report of this series the number of eases treated has almost 
doubled with practicalty the same results. 

In the Prbhlieh type of dj'-stropsia adiposogenitalis (or the 
pre-adolescent form) advice is often sought in regard to some 
of the cardinal features of the disease, such as stunted growth, 
sexual infantilism, delayed puberty, amenorrhoea, etc. If these 
conditions are caused primai’ity by reason of insufiSeient anterior 
pituitary secretion good results are obtained by pituitary feed- 
ing either by itself or in combination with thyroid. 

In pituitary dwarfism in which skeletal growth was arrested 
at an earlier age than normal puberty and the epiphj^ses are still 
ununited, anterior pituitary feeding will frequently cause a re- 
newal of skeletal growth even after cessation for a number of 
j^ears. The following case is cited as an example: W. F., male, 
aged seventeen years and one month, weighed 51^ pounds and 
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measured 130 cm. in height, which, according to normal stand- 
ards of height and body weight, represents the average hoy 
eight years of age. He was normal at birth and developed 
normally, both mentally and physically, until this age, when he 
ceased to grow, although he continued to develop mentally. Be- 
sides cessation of growth he exhibited certain features charac- 
teristic of hypopituitarism, namely: ’maxillary prognathism; 
absence of beard, hirei and crines pubes; soft, delicate skin; 
infantile voice; genital hypoplasia; delayed epiphyseal union 
and sellar deformity. Treatment was begun in October, 1921. 
In this case whole pituitary gland was administered in doses 
varying from two to six grains a day, with the hope of bene- 
fiting the asthma from which he was suffering as well as to pro- 
mote skeletal and genital growth. In December he measured 
131% cm., February, 1922, 132% cm., and September, 1922, 
137 cm., Avhich represented a gain of 7 cm., or almost three 
inches, in less than a year. Besides, he gained twelve pounds in 
weight. He was relieved of asthma and felt perfectly well. No 
tfij-roid was administered. 

In other cases the same effect upon growth was produced by 
feeding anterior lobe alone. The reason for citing this case is 
to demonstrate the fact that certain cases of asthma associated 
with disturbed function of the pituitary apparently yield to 
pituitary therapy w'hich is attributed to the effect of the pos- 
terior lobe. Unquestionably the stimulating effect upon growih 
is due to the anterior lobe extract. Crofton (An Outline on 
Endocrinologj’-) reports a boy aged seventeen years who grew 
five inches in less than a year on tw^o grain doses of anterior 
pituitary lobe. McGraw' observ'ed that in cretinoid dwmrfs, 
growth is much accelerated by administering anterior pituitary 
lobe extract in addition to thyroid. 

Delayed pnherty; By the experimental feeding of rats wdth 
anterior pituitary lobe, some obseiwers have shown that the ani- 
mals matured sexually much earlier than their controls — accord- 
ing to Goetsch, in one-third of the normal time. Posterior lobe 
extract produces no such effect, in fact it exerts an inhibiting 
influence upon growth. The stimulating effect of anterior pitui- 
tary lobe upon growth applies to both the genital system and to 
growth in general. One can thus appreciate the rationale of 
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administering anterior pitnitary lobe in delayed puberty and 
sexual infantilism in early life and distorted sexual functions 
such as loss of libido and potentia in adult males and amenor- 
rhoea, frigidity and sterility in adult females, especially when 
these conditions are associated with other signs and symptoms of 
hypopituitarism. Splendid results have been obtained in boys 
in whom the secondary sex characteristics failed to appear at the 
age of puberty and likewise good resiilts have frequently been 
obtained in girls who did not menstruate at the age of fifteen or 
sixteen. In this group of eases the treatment is more efficacious 
if small doses of thyroid are added. 

The following case illustrates the effect of organotherapy 
upon amenorrhoea in a woman with adult hypopituitarism. She 
was twenty-eight years old and married, but had no children. 
Following an attack of influenza she developed a state of hypo- 
pituitarism. Her weight increased from 158 pounds to 228 
pounds in four years. At examination she presented the follow- 
ing features : marked girdle adiposity, soft delicate skin, macro- 
glossia, hypotension, increased sugar tolerance, monomucleosis, 
abnormally large open sella, bitemporal headaches, amenorrhoea 
and sterility. A diagnosis of hypoplasia of the reproductive 
organs was made by Dr. Richardson. Menstruation ceased in 
September, 1922, and had not returned at the time of examina- 
tion. July 21, 1923. At her last consultation, January 28, 1924, 
records show that she menstruated in October, December and 
January. She had lost fiftj^-one pounds and her body configura- 
tion was almost normal. The headaches had disappeared and, 
according to her own statement, her strength and endurance 
had increased 100 per cent. The treatment consisted of two 
grains thyroid and five to ten gz’ains anterior pituitary lobe 
daily. 

The epileptic episodes which occasionally accompany pitui- 
tary disorders are sometimes favorably influenced bj' organo- 
therapj'. Cushing reported several cases in which pituitaiy feed- 
ing ameliorated the attacks, and Beverly Tucker reported a 
series of eases in which it was of marked benefit. Other observ- 
er’s have reported cases apparently cured by this treatment. 
Pituitary was administered either in the form of whole gland 
or anterior lobe extract. The favorable results obtained in a 
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patient under personal supervision have been attributed to 
organotherapy. The patient referred to me by Dr. Maxson was a 
boy aged 13 years with a negative family history. He was nor- 
mal at birth and his physical development was normal as a child. 
At an early age he manifested a nervous trend. He was restless 
and emotional and cried almost daily. At six he entered school. 
He was mentally delinquent and unable to keep up with his stud- 
ies and make his grades in school. At eleven years of age he had 
an attack of influenza, which was followed by epileptic seizures. 
The severe attacks were characterized by sudden onset with fall, 
loss of consciousness and tonic and clinic spasms. In the milder 
forms the loss of consciousness was not complete and the spas- 
modic contractions were slight. The seizures increased in fre- 
quenej’, occurring almost dailj' ; sometimes he had as many as four 
or five in one day. On Jlay the tenth, 1920, treatment was begun 
with anteidor pituitary lobe and small doses of th,rroid. The 
seizures promptly ceased. On July 26th, 1920, his pastor made 
the following statement in a letter, — “he is doing fine. He has 
not yet suffered any check in progress and bids fair to become a 
real boy, just as surely as he bade fair to become an imbecile.” 
The fact is that he became mentally alert, pursued his studies 
and passed his grades creditably through high school. He has not 
had any attacks now for a period of six yeai-s and at present is 
actively engaged as a mechanic in a garage where he measures 
up to the standard of a normal healthy individual. In this case 
the mental processes were undoubtedly accelerated by treatment 
and the delinquency, which was an important factor, was com- 
pletely overcome. Other instances have occurred in my practice 
in which marked improvement was noted in this regard. Only 
two weeks ago a girl with pituitary obesity and mental sluggish- 
ness, which retarded her progress in school, volunteered the 
information that she is doing much better in her class work and 
that her examination marks in two branches were one hundred. 
This improvement occurred while she was taking anterior pitui- 
tary lobe. It is doubtful whether it is of any value in psychiat- 
ric practice, although some psychiatrists state that improvement 
followed its administration in certain forms of psj'choses. 

General consideration: Prom the clinical results obtained 
by the oral administration of anterior pituitary lobe in carefully 
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selected eases over a period of ten years the writer is convinced 
of its merits as a therapeutic agent. During the same time he 
has learned to recognize its limitations. After all, the indica- 
tions are few and can be established only by a complete and 
thorough study of the patient in reference to pituitary function 
as well as the function of other endocrine glands which may he 
simultaneously affected. The hormopoetic system with its chain 
of glands is analogous to the hemopoetic system which comprises 
the circulating blood, spleen, bone marrow, lymphatic glands, 
etc. ; any one, two or more of these organs may he concerned 
etiologieally in diseases of the blood, the picture being domi- 
nated by the organs involved. The same is true in diseases of 
the ductless glands, which may be uniglandular but are more 
frequently of pluriglandular origin. The relative importance 
of the respective glands involved must be evaluated by a careful 
analj'^sis of the liistorj^ and clinicq,! manifestations before con- 
sidering glandular therapy. Whether one is justified in feeding 
mixed gland depends upon such an analysis. Failure in obtain- 
ing satisfactory results are often due to injudicious combina- 
tions or over-doses. 

In order to olhain the best result with anterior pituitary 
lobe it is necessary that the gland preparations be fresh, the 
dose adequate but not excessive and the duration of treatment 
extended over a sufficient period of time — rarely less than six 
months, frequently a year or more. In a large number of eases 
treated, no advantage was seen in giving large doses from fif- 
teen to thirty grains a day over smaller doses of from five to ten 
grains a daj^ On account of the protracted period of treatment, 
additional expense and discomfort to the patient, the hypodermic 
method was found impractical. Moreover, there was a greater 
tendency for patients to abandon treatment long before the 
desired results were achieved than in those to whom treatment 
was given orally. 

Whenever thyroid was administered in addition to anterior 
pituitary lobe its tolerance was first established by beginning 
with small doses, one-quarter of a grain to one-half of a grain 
twice a day and increasing gradually over a period of two 
weeks beforeynterior pitpitarj’^ lobe was added. The maximum 
dose of thyroid was rarely over two or three grains daily. 
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Intracardiac injection of epmeplmne in apparent death of now-bom. 
Garipuy & Muriel (P.), Presse m4d. (Par.), 1926, 34, 180-181; 
Abst., J. Am. M. Ass., 86, 1227. 

Reanimation of the heart by intracardiac injection of epineph- 
rine is being more and more frequently reported by reason of the 
simplicity of the technic. Especially in syncope resulting from 
chloroform, the method has proved good. It was logical, therefore, 
to employ it in other cases of arrested heart beat. Garipuy and 
Muriel of Toulouse report a favorable result from intracardiac in- 
jection of epinephrine in a case of asphyxia in the new-born. In 
their case of an Infant born apparently dead, without heart beats or 
pulsation of the umbilical cord, aspiration of mucus and artificial 
respirations had proved ineffectual. After five minutes an intra- 
cardiac injection of 1 cc. of a 1:1,000 solution of epinephrine was 
administered in the fifth left intercostal space midway between the 
median and mammillary lines. Almost immediately the infant 
heaved a sigh and the heart began to beat. Artificial respiration 
was continued, and at the end of fifteen minutes normal respiration 
was established. The authors pointed out that, in infants, intra- 
cardiac injection is exceedingly simple. The lungs of the infant 
that has not yet breathed lie flat against the vertebral column. 
There is, therefore, no danger of injuring them in making a punc- 
ture between the median and the mammillary lines. After the 
lapse of from ten to fifteen minutes, all hope of resuscitation will 
be gone. Therefore, no time should be lost, and, when ordinary 
maneuvers have failed, intracardiac injection of epinephrine should 
be given without delay. It will have every chance of being effectual 
if it is done within five or six minutes after the arrest of the heart 
beat. After the injection, artificial respiration and rhythmic trac- 
tion of the tongue should be kept up. The injection of epinephrine 
is not supposed to supplant, only to supplement, these methods. 

Epinephrine injections in rel.apsing fever and malaria. Mishtchenko 
(I.), Prophylaktitcheskala Medizyna (Kharkoff), 1926, 5, 20-24; 
Abst., J. Am. M. Ass., 80, 1408. 

Mishtchenko recalls Zlatogoroff’s epinephrine test in relapsing 
fever. A dose of 0.5 cc. of 1:1,000 epinephrine solution is injected 
subcutaneously in patients with relapsing fever, and the temperature 
is taken every two hours. If the temperature does not rise, the 
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injection is repeated 48 hours later. If the temperature continues 
within normal range after the second injection, this is accepted as a 
negative reaction. With a positive reaction, fever occurs within 
twelve hours alter the injection. Personal experience has con- 
firmed that relapses need not he feared as long as the epinephrine 
test is negative. The positive test was most pronounced between 
the fourth and seventh days following an attack. Contraction of 
the spleen and consequent expelling of specific spirochetes into the 
general circulation may explain the positive response to the epi- 
nephrine. The test was always negative in cases of reinfection. 
The epinephrine test was valuable also in diagnosis of malaria 
treated recently or insufficiently. The mechanism was the same, 
,the expelling of plasmodia into the blood. The injection seemed 
harmless. 

Adrenal and nervous factors in blood pressure (Intervention des 
reactions adrenalino-sccretoires neuro-vasculaires dans la correc- 
tion des troubles de la pression arterielle chez le clilen). Tour- 
nade & Chabrol, Socidtd de Biologie, 1926 (April 24); Abst., 
Paris M. J., IG, 475. 

The authors have shown that the lowered pressure resulting 
from the loss of a large amount of blood from the carotid artery 
in the dog provokes simultaneously: (1) a discharge of adrenalin 
as shown by the method of anastomosing the adrenal vein of one 
animal to the jugular of another; (2) a vasoconstriction of the 
kidney, resulting in change of volume of this organ, previously 
lowered by an irrigation of blood at constant pressure. This is done 
,by direct perfusion, through anastomosis of the arterial circulation 
of a normal dog with the renal artery of the experimental dog. 

' — R. G. H. 

Adrenals and oestrous cycle (Surrenalc ct cycle sexual). Watrin 
(J.), Rev. frang. d’Endocrinol. (Par.), 1926, 4, 45. 

The author proposed to verily with guinea pigs the experi- 
ments which Riddle made with pigeons. He injected young imma- 
ture guinea pigs with varying doses of from 2 to 4 cc. of the fol- 
licular fluid obtained from puncture of Graafian follicules that had 
reached maturity. The modifications noted were intense congestion 
of the vagina, uterus and tubes. With respect to the adrenals, 
however, he observed nothing except a slight congestion of the 
cortical substance. He concludes that the follicular phase of the 
oestrous cycle does not influence the adrenal glands, at least in 
guinea pigs, and he believes this is also true in rabbits because he 
has never observed any reaction in the adrenals of rabbits when 
the Graafian follicules were mature. — R. G. H. 
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New clinical aspects of the Steinacli operation. Benjamin (H.), 
M. J. & Record (N. Y.), 1925. Reprint pp. 1-39. 

The author reports upon his results with the Steinach opera- 
tion in 114 cases. A considerable number of case studies are in- 
cluded. He concludes that the principal indication for the Steinach 
operation is premature or phj'siological old age. In 77% of the 
cases it has been more or less definite, sometimes striking results 
in alleviating symptoms of senility, thus prolonging the active period 
of life. These results can be obtained only if the correct technic is 
used and a definite indication insisted upon, and under these condi- 
tions the procedure is definitely harmless. Where no reason exists 
to preserve the procreative ability of the patient, a bilateral opera- 
tion is preferable. The results last several years- Functional im- 
potence is only an indication: (a) when it is one of the symptoms 
of senility (then senility is the real indication; (b) when endocrine 
gonadal deficiency can be assumed as a cause; (c) as a last resort 
alter all other treatments have failed. — R. G. H. 

Yasectomy in a dog (XJn interessant resnltat de vasectomie chez nn. 
cliien). Berganer ^V.), Comp. rend. soc. de biol. (Par.), 1925^ 
93, 1575-1576. 

Sectioning of the left deferent canal in a 14-year-old dog was 
followed in 4 weeks by disappearance of a central cataract and of a 
cough, improvement in sight and general physical condition and 
Increase in weight and activity. Four months later the animal died 
of pulmonary edema. The pH of the blood and stability of the- 
serum colloids (Ruzicka-alcohol precipitation method) were deter- 
mined throughout the experiment. There was no appreciable change 
in pH. An increase in the amount of alcohol required to produce 
cloudiness indicates an increased stability of the colloids which the 
author interprets as due to increase in metabolism following the 
activation of the pubertal gland. — R. R. Durant. 

lutevstitial glaud cells lu the hwnmu ovary. Lewin (B. D.), Am. 3. 
Med. Sc. (Phila.), 1926, 171, 518-520. 

Among 43 pairs of ovaries from psychotic patients, 2 ovaries, 
each from a different case, showed in the hilum a small island of 
cells identical in appearance with the interstitial gland cells of the 
testis. The clinical diagnosis in both cases was “senile psychosis.” 
No functional features were to be correlated with this finding. If 
the cells exerted “male” influences, the fewness of their number in 
the presence of general senility, prevented this influence from mani- 
festing itself. The possibility of overlooking the presence of such 
an island, when the ovary is removed in the usual routing autopsy 
manner, is pointed out. — R. 6. H. 
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The female sexual hormone. III. The effect of the cyclic hormone 
when aaministered hy mouth. Loewe (S.), Lange (F). & Faure 
(W.), Deutsch. m. Wchnsclir. (Berl.), 1926, 52, 310-313; Abst., 
Chem. Absts., 20, 1440. 

With mice the authors were able to obtain the typical specific 
effects of the sexual hormone when the oral method was used; the 
dose required was 20 times the subcutaneous dose. Fractional doses 
under certain conditions produced an additive effect. 

Speciflc inlilhitory hormone of corpus luteum. Papanicolaou 
(G. N.), J. Am. M. Ass. (Chicago), 1926, 80, 1422-1424; Abst., 
A. M. A. 

In experiments performed on guinea pigs, the author found that 
after complete removal of the corpora lutea the ovulation and estrus 
return on the eleventh day, while in normal guinea pigs estrus 
usually returns at the fifteenth or the sixteenth day. These find- 
ings indicate that the corpora lutea exert an inhibitory action, sup- 
pressing and delaying the process of ovulation in the rhythmic func- 
tion of the ovary. The author has used this inhibitory function of 
the corpus luteum as a criterion for studying luteal extracts and 
especially for the recognition of the specific luteal hormone. Some 
of the purified extracts have been highly efficient in their inhibitory 
effect. An unmistakable delay follows each injection of this hor- 
mone given in small quantities of from 1 to 2 cc. By giving weekly 
one injection of from 1 to 2 cc., it is possible to suppress the process 
of ovulation indefinitely. Through such a procedure, Papanicolaou 
has been able to suppress ovarian rhythm in several animals for a 
period of from 2 to 4 months. At the end of this period the injec- 
tions were discontinued, and ovulation reappeared several days 
after the last injection. The ovaries of animals killed after long 
suppression show a complete absence of corpora lutea and a large 
number of middle sized follicles with a highly congested theca 
interna. This congestion of the theca interna causes an early atresia 
and prevents the follicles from enlarging into mature graafian fol- 
licles. The old corpora lutea degenerate gradually, and the ovary 
becomes practically free of luteal tissue. The full growth of the 
follicles and the process of ovulation are thus suppressed, and the 
ovary thereby loses its cyclic rhythm. This effect is evidently 
specific and is caused only by the subcutaneous administration of 
luteal extracts. Similar extracts prepared from other parts of the 
ovary (follicular fiuid, cystic fiuid, ovarian residue) and from other 
organs (placenta, thyroid, thymus, testes and immature ovaries) 
in all cases gave negative results. It seems evident that this par- 
ticular hormone is typical for the corpora lutea. 

Eunochoid adiposo-genital dystrophy (Sur la Clinique et le Trait- 
inent de la Dystrophic Adiposo-Genitale Euiiuchoidique) . Schere- 
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schewsky (M.), Rev. franc, d'Bndocrinol. (Par.), 1925, 6, 
395-40.7. 

The author reports in detail a case of dystrophia adiposo- 
genitalis. By way of treatment a cryptorchid testis of a healthy 
man was transplanted subperitoneally. Histologically the graft 
showed deficiency of spermatogenic tissue, but augmentation of 
interstitial cells. The therapeutic results were n.il. — R. G. H. 

Activation of the se.vual cycle, development of se-v chni-acters, re- 
activating effect on the senile female organism by ovarian and 
pl.acenta extract. Steinach (B.), Heinlein (H.) & Wiesner 

(B. P.), Arch. f. d. ges. Physiol. (Berk), 1925, 210, 598-611. 

Steinach, in conjunction with his associates, Heinlein and Wies- 
ner, have during the last two years conducted a series of experi- 
ments on rats and guinea pigs, with a new stable extract prepared 
from the ovary and the placenta. It was found that in infantile 
castrates that had not shown any cycle, two to four injections given 
every 24 hours produced the onset and normal course of a cycle, 
which could he reproduced by repeated Injections ad libitum. Every 
experiment was positive. A cycle was shown and proved by daily 
microscopic examination of the vaginal secretions. The size of the 
uterus developed in the injected infantile castrates exactly the same 
as in normal animals. The otherwise atrophic state of the vagina 
was likewise counteracted and brought to full development. The 
article gives the exact protocols of the experimental animals and 
their controls. Castration of fully developed animals normally 
causes a definite cessation of the sexual cycle while the uterus 
gradually atrophies. AVith two to four injections given every 24 
hours, animals castrated seven months before had their sexual 
cycle restored and uterus and vagina remained normal. The extract 
thus forms a potent substitute for the typical endocrine function 
of the ovary. In a normal female rat the sexual cycle ceases in 
the nineteenth to the twenty-second month. Animals were in- 
jected when the cycle had definitely ceased for two to five months. 
In every case the experiment was positive, the cycle reappeared and 
the senile-atrophic tissue of uterus and vagina was regenerated. For 
several months the sexual cycle recurred normally and automatically 
without further injections. Accompanying the restoration of the 
ovarian function, the restoration of the entire organism and the 
improvement of the animal’s general condition was observed in a 
very pronounced way: the emaciated animal began to eat again, 
gain in weight, new hair grew on bald spots and the entire fur 
became thick and glossy. In albinos the iris distinctly showed bet- 
ter circulation. The senile attitude disappeared. The animals 
became vivacious, curious and began to clean themselves again. 
They regained the interest of the males who had entirely ignored 
them before and normal sexual intercourse was observed. A num- 
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ber of extract protocols are given. Infantile castrates treated with 
Injections every 48 hours for three weeks showed normal mamillae 
compared to the atrophic, almost invisible infantile organs of the 
non-treated control animals. The extract had no apparent harmful 
influence either in castrated or in normal animals. Other ovarian 
and placenta extracts on the market were found utterly useless; 
likewise extracts from other organs, for instance, the liver, pre- 
pared according to the same method as the author's extract, had no 
effect whatever. It will be difiicult to standardize the extracts, but 
it seems as if there is a certain relationship between the weight of 
the animals and the weight of the amount of extract injected. The 
extract produces exactly the same results as ovarian implantation. 
The work of other investigators, as well as Steinach’s own experi- 
ments bearing on the present subject, are fully discussed in a sup- 
plementary chapter. — H. Benjamin. 

New researches upon the injection of follicular liquid (Recherches 
nouvelles sur les injections de liquide folliculaire) . Watrin (J.), 
Rev. franc. d’Endocrinol. (Par.), 1926, 4, 48. 

The injection into immature females of follicular liquid taken 
from a mature ovary causes intense congestion of the genital tract. 
The tests made by the author confirm this. The congestive phe- 
nomena, sometimes very marked, affect other viscera. They appear 
promptly and disappear rapidly after the cessation of (he injections. 
Under the influence of these injections one is able to produce a rup- 
ture of the vessels of the uterine musculature. In a young girl 
with depressed menstruation an injection of the follicular liquid 
made 6 days before the expected appearance of normal menses was 
followed after 24 hours by the beginning of flow. 

Studies in experimental diabetes insipidus. Bourquin (Helen), 
Am. J. Physiol. (Balt.), 1926, 70, 181-182. 

Diabetes insipidus has been produced in dogs by exposing the 
hypophysis and directing an electric cautery into the mammillary 
bodies. That the effective lesion is injury to the mammillary bodies 
has been demonstrated by histological examination of the brain 
stem of nine dogs sacrificed while diabetic and of four others, which 
were not diabetic, but injured in the region of the base of the 
hypophysis. The lesion common to all of the first group was injury 
of the mammillary bodies. In four that -was the only lesion. The 
lesions in the latter group were in the tuber cinereum of two, lateral 
to the mammillary bodies of two. Dogs can be rendered diabetic 
repeatedly in this way. If, however, the lesion is severe a diabetes 
already established is immediately stopped and cannot be produced. 
Histological examination of the brain stem of eight animals sub- 
jected to this type ’of experiment showed complete destruction of 
the mammillary bodies. Diabetes insipidus is, therefore, an irrita- 
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tive and not a deficiency phenomenon. It is entirely independent of 
the hypophysis. A group of four dogs was hypophysectomized and 
typical diabetes produced. In a second group of four dogs hypo- 
physectomy was successfully performed without causing diabetes 
insipidus. The cause of the polyuria is still undetermined. It is not 
a primary thirst phenomenon as some claim, for typical diabetes 
is produced in dogs deprived of water after the operation. It is not 
due to an increase in blood chlorides, as others claim, for in 14 of 
16 dogs, in which chlorides were determined under standard condi- 
tions before and after diabetes insipidus was produced, the diabetic 
blood contained the same amount as did the normal blood. 

Action of hypophyseal extracts upon intestinal peristalsis and con- 
stipation (Action dcs extraifs post-hypophysis sur Ic peristaltisme 
intestinal ct snr la constipation). Carnot (P.) & Terris (E.), 
Paris M. J., 1926, 10, 333-337. 

The peristaltic action of the extract from the posterior lobe of 
the hypophysis is shown clearly under examination with the fluoro- 
scope. It is marked by colonic contractions and a series of copious 
evaoulations, completely emptying the colon. This action may be 
graded by various ways of injection and various doses following 
clinical indications and contra-indications. By vein the most ener- 
getic, most vigorous but most violent results are secured. In cases 
of occlusion, of Intestinal paresis and of dyschesia of the sphincter 
it is especially useful. It is not to be used with a hypersensitive 
or an organically diseased colon. Intra-muscular injection is more 
convenient and gives remarkable effects, but is less energetic. They 
usually are adequate in cases of chronic intestinal stasis. Sub- 
cutaneous injections are still less effective. Simple ingestion is most 
convenient and gives excellent results in habitual constipation. It 
reinforces intestinal tonus and permits re-education of the muscula- 
ture of the terminal part of the intestine. — R. G. H. 

The action of pituitary extract administered by the alimentary 
canal. Knaus (H. H.), Brit. M. J. (Bond.), 1926, 1, 234-235. 

In the investigation described cats were used as the experi- 
mental animals. The author states that when pituitary extract is 
administered at any part of the alimentary canal — month, stomach, 
small intestine, rectum — pressor action is never observed. When 
pituitary extract is introduced into the stomach or small intestine, 
it exerts no influence on uterine muscle. When the extract is 
administered by mouth, after a latent period of about eight min- 
utes, it exerts a marked action on the uterus, increasing both the 
tone and automatic movements. The oxytocic substance is therefore 
absorbed. The rectum absorbs the oxytocic substance also, although 
absorption is probably not so complete as with administration by 
mouth. 
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Experimental studies on grou'th. XVIII. Further experiments on 
the influence of tethclin upon the growth and longevity of the 
white mouse. Robertson (T. B.) & Ray (L. A.), Australian 
J. Exper. Biol. & M. Sc. (Adelaide), 1925, 2 , 173-188. 

The authors have devised a new technique for the comparison 
of curves of growth. This consists in plotting the average weights 
of the animals at different ages not as a series of points, but as a 
series of areas within which the true values are as likely as not to 
lie. These collectively constitute a ribbon-shaped area, of which 
the center at any age is the experimentally ascertained average 
weight and the vertical width is twice the probable error of the 
average. Any curve lying outside this area will then represent the 
growth of some distinctively different group of animals. If two 
areas overlap for a considerable proportion of their extent, then, 
during that period, they represent the growth of identical animals. 
This technique was applied to the further investigation of the effects 
of tethelin upon the growth and longevity of mice. Previous re- 
searches had shown that if tethelin be administered in dosage of 
4 mg. per day by mouth, administration during a considerable pro- 
portion of the life of the animals leads to the production of small 
animals which are unusually heavy for their size, a condition rem- 
iniscent of acromegaly in human beings. The duration of life is 
greatly extended, namely, about 100 days, or between one-sixth 
and one-seventh of the average life-duration of normal animals. 
If, however, the administration be limned to 8 weeks, from the 
fifth to the thirteenth inclusive, so that it is discontinued before 
sexual maturity has been attained, then the growth of the animals, 
which is at first retarded, is subsequently much accelerated, so that 
a veritable gigantism is ultimately attained, the average treated 
animals exceeding the average normals by as much as 25% in 
weight. Life-duration is not increased. In the present experiments 
the effect of brief pre-adolescent administration of tethelin was 
again investigated, the dosage being 4 mg. per day, administered 
subcutaneously. The results confirm those previously obtained 
when the tethelin was administered by mouth, but the excess of 
weight attained was not so great, only 13% above the average, 
although it lay far outside the range of probable error. On the 
other hand, the life-duration was greatlj' increased, almost as much 
as in previous experiments in which administration was continuous. 
The effects of hypodermic administration for a brief pre-adolescent 
period are, therefore, of a character intermediate between those 
obtained in response to oral administration for a like period and 
those obtained in response to oral administration for a more pro- 
longed period. — Author’s Abst. 

Diabetes insipidus (A Propos d’une Observation de Diabete Isipidel. 
Sabrazds (J.), Rev. franc. d’Endocrinol. (Par.), 1926, 4, 12-23. 
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The author presents in detail the case history of a subject of 
diabetes insipidus who did not react at all to whole gland hypophy- 
sis treatment by mouth. So far as urine output was concerned, in- 
jections of posterior lobe extract had little influence, but they did 
relieve the intolerable sense of thirst and led to a feeling of euphoria 
instead of the depressions to which the patient was subject. 

— R. G. H. 

Pitnitarj’ extract to initiate labor at term. Tholen (M. H. G. A.), 
Nederl. Tijdschr. v. Geneesk. (Haarlem), 1926, 1, 526-630; 
Abst., J. Am. M. Ass., 8fl, 1592. 

Tholem gave an intramuscular injection of a small dose of 
pituitary extract to forty-eight women who were waiting for labor 
at term, usually after rupture of the bag of waters. Labor pains 
followed in from half an hour to an hour in 76% of the primiparas 
and 77% of the multiparas. In five cases requiring premature de- 
livery, the pituitary treatment had no apparent effect. In those 
cases in which only false labor pains followed the pituitary extract, 
a sedative was injected at once. The pituitary extract was pre- 
ceded by castor oil, and the injection was repeated once or twice. 
The fetal heart sounds were constantly supervised, and no un- 
toward by-effects were observed in either mother or child. 

Variations in the blood sugar content follotving the administration 
of insulin. John (H. J.), J. Lab. & Clin. M. (St. Louis), 1926, 
11, 548-560. 

Observations on the change of the blood sugar level in diabetic 
patients following repeated doses of insulin given intravenously dur- 
ing the day, hourly (or more) fluctuations and the same routine on 
several subsequent days on the same patient. The results are 
shown in a series of graphic charts over periods of 7 to 21 hours. 
The cases studied ivere of varying severity of diabetes, and on a 
standard dietary routine of gm. 100-60-128-1800 (C-P-P-Cals) so 
that the only variable was the insulin which was given in uniform 
and also in varying doses, in one. two or more hours during the 
day. In one coma case 20 units of insulin was given hourly for 11 
hours and bi-hourly for 10 hours more. There is no absolute regu- 
larity in the fall of blood sugar after insulin. The degree of drop 
varies in the same individual on subsequent days on an Identical 
routine. The angle of the fall varies from day to day, or there 
may be ev'en a rise of blood sugar after such a dose, due no doubt 
to the post-prandial rise of blood sugar not being adequately coun- 
teracted, though the general rule is a drop of blood sugar after 
insulin. When the insulin dosage was varied it did not necessarily 
follow that the larger the dose the greater the fall, for the reverse 
was often the case. Frequent small doses of insulin accomplish 
more than a single equivalent dose; such an apparently cumula- 
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tive effect is independent of the size of the doses. Several insulin 
reactions were recorded, these happening at no marked hypogly.^ 
cemic, in fact some at a marked hyperglycemic, levei. Large doses 
of insulin were given bi-hourly, 20 units throughout the day with a 
continued blood sugar level between 68 and 52 mg. per 100 cc. Avith- 
out producing any reaction. — ^Author’s Abst. 

'The possible relationsliip between acromegaly and diabetes. John 
(H. J.), Arch. Int. Med. (Chicago), 1926, 37, 489-511. 

Experience Avith the tAvo cases that are reported, in which 
diabetes Avas associated Avith acromegaly, and a study of the litera- 
ture led John to conclude that, in general, hypopituitarism is accom- 
panied by an increased carbohydrate tolerance and hyperpitui- 
tarism, by decreased tolerance, but this is not an absolute rule. In 
the majority of cases of so-called diabetes associated with acro- 
megaly that have been reported in the literature, especially in oider 
cases, the diagnosis of diabetes Avas made on the basis of urine 
examination only. Since glycosuria does not alAvays indicate dia- 
betes, this should be borne in mind in evaluating these reports. In 
most reported cases and in the two here reported, the onset of acro- 
megaly preceded the onset of diabetes by many years. The treat- 
ment of diabetes associated Avith acromegaly does not differ from 
the treatment of the ordinary case, and the response of the former 
type of case does not differ from that of the ordinary cases. Pa- 
tients in Avhom diabetes is associated Avith acromegaly if not con- 
trolled are as subject to acidosis and coma as the ordinary case. 
Hypersection of the posterior part of the pituitary gland seems to 
produce hyperglycemia and glycosuria. Whether this is the pre- 
disposing factor is not certainly established: the incidence of dia- 
betes in acromegaly is rather high, but, Avhatever the primary fac- 
tor, the metabolic disturbance is due to a decreased insulogenic 
secretion. It may be that the factor that produces hyperpituitarism 
may also have some influence in producing the decreased insulogenic 
function Avhich brings about diabetes. Diabetes is alAvays due to 
the same immediate factor, namely, a diminution of the insulogenic 
function and Avhether it is or is not associated Avith pituitary dys- 
function, its course does not vary and the same treatment is indi- 
cated as in the ordinary case. — R. G. H. 

Absorption and insulin (Kur Resorptionsbeschlennigiing Durch 
Insulin). Koref (O.), & Mautner (H.), Klin. Wchnschr. (Berk), 
1926, 5, 191. 

These investigators found that the gastro-intestinal tracts of 
rats Avhich had received insulin were empty, AA'hile those of controls 
Avere full Avhen the animals had been fed Avater, milk or an 8% 
solution of magnesium sulphate. The animals to Avhich insulin Avas 
administered Avere also more susceptible to poisoning by alcohol 
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than the controls. If curate was fed 2 hours after the injection of ' 
insulin the animal showed typical symptoms in about one-quarter 
of an hour. — E. Larson. 

Note on a rapid and simple method of preparing a liighly active 
pancreatic secretion solution. Lnckhardt (A. B.), Barlow (O. W.) 

& Weaver (M.), Am. J. Physiol. (Balt.), 1926, 76, 1S2. 

The first 100 to 150 cm. of a dog’s intestine are excised and 
the intraintestinal contents removed by passing a stream of tap 
water through the isolated loop. One hundred to 150 cc. of 0.2% 
to 0.4% HCl acid are now introduced into the loop and the ends 
closed with hemostats. The loop with acid contents is either incu- 
bated at body temperature or allowed to remain at room tempera- 
ture for 10, 30 or 45 minutes. Ten minutes' extraction at room 
temperature usually suffices. At the end of that time the clear or 
straw colored content of the loop is filtered through cotton (or filter 
paper) to remove small flecks of desquamated mucosa. The filtrate 
is now ready for intravenous injection. On intravenous injection of 
5 to 10 cc. (10 to 14 kgm. dog under barbital-sodium anesthesia) a 
copious secretion of pancreatic juice ensues comparable often in 
quantity to that prepared by the prolonged method of Bayliss and 
Starling. The earlier such extractions are carried out following ex- 
cision of the loop of gut from the animal, the less vasodilatation is 
seen following intravenous Injection. We have prepared some ex- 
tracts with pronounced secretagogue action which were virtually 
devoid of vasodilatins. Both vasodilatin and secretion dialyze 
through cellodiu sacs. When kept in brown bottles under toluol in 
the ice box, the preparations made by the method just described 
seem to lose their secretagogue action more rapidly than those 
preparations made from the mucous membrane by the usual process 
of maceration, grinding with sand and boiling with 0.4% HCl. The 
vasodilatin action persists, however, indicating anew that the secreta- 
gogue action of pancreatic secretin solution is not due solely to the 
vasodilatins almost invariably present in them. 

Raw pancreas in diabetes mellitns. Neve (E. P.), Brit. M. J. 

(Bond.), 1926, i, 476. 

A case report is given of a male, 16 years old. No blood su- 
gar determinations were made. The urine showed 12% sugar at 
the time observation was begun. Allen treatment reduced the su- 
gar to 4%. The continued use of insulin failed to maintain a low 
level. Administration of 2 to 3 oz. daily of raw pancreas gave 
sugar-free urine in 4 days. The patient was discharged a month 
later greatly improved. — C. I. Reed. 

Influence of thj-mns extirpation on growth and the endocrhie organs 

(Uber den Einfluss der Thj-mefctoniie auf den Gesamtorganismus 
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imd auf die Driisen mit innerer Sekretion insbesondere die Epi- 
physe und Hypopliyse). Lindeberg (W.), Folia Neuropathologica 
Estoniana (Dorpat), 1924, 2, 42-108. 

The author carried out an extensive series of experiments 
(thymectomy) on dogs, cats, goats and pigs. Among other, the 
following results were noted; within the first month there appeared 
retardation in weight, dentrition was delayed, hone growth im- 
peded, rhachitic changes were noted, there was muscle weakness 
and refiexes were augmented. Among the internal organs the most 
marked changes were noted in the brain, pineal, adrenals and 
liver. The pineal remained almost microscopic in size, the adrenals 
and liver were enlarged. The author regards these changes as 
proof of the endocrine function of the thymus. The literature is 
somewhat extensively reviewed. — R. G. H. 

Blood sugar in status thymicolymphaticus. Maclean (Aubrey B.) 
& Sullivan (Ruth C.), Am. J. M. Sc. (Phila.), 1926, 171, 659-669. 

The blood sugar values in 3 cases of status thymicolymphaticus 
were found to be low (42, 52, 57 mg. per 100 cc.). In one case 
of suprarenal hemorrhage a blood sugar of 25 mg. per 100 cc. was 
found. In 6 cases of convulsions produced by conditions other 
than status thymicolymphaticus the blood sugars were normal or 
increases above normal. In 6 cases of enlarged thymus shown by 
roentgenograms the blood sugar in 5 cases was within normal lim- 
its and one very slightly decreased. In 6 cases where the blood 
sugar was determined within half an hour before death on patients 
with diseases other than status thymicolymphaticus, the values 
were normal or above normal. Acute suprarenal insufiiciency is 
suggested as the immediate cause of sudden death in status thymi- 
colymphaticus. — R. G. H. 

Hyperthyroidism treated by x-rays. Barclay (A. E.) & Fellows 
(F. M.), Lancet (Lond.), 1926, i, 593. 

A report is made of the results in 300 consecutive cases in 
private practice, 63.3% of which were pronounced cured and 25% 
definitely improved. Secondary conditions, such as cardiac disturb- 
ances, were of course not affected by the treatment. The smallest 
number of treatments effecting a cure was 6, the average 20. One- 
third of an erythema dose was given twice a week. Results are 
believed to be permanent. Of the total number of cases, 260 were 
females, 40 males. The greatest age incidence was between 30 
and 50 years. Goiter was present in 75% of the cases, exophthal- 
mos in 68%. The authors believe the basal metabolic rate deter- 
mination inferior to observation and physical examination as a 
means of diagnosis. In 10 cases, diabetes was coincident. 

— C. I. Reed. 
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Tumors of lateral aberrant thyroids. Billings (A. E.) & Paul (J. 
R.), Bull, of the Ayer Clinical Laboratory of the Pennsylvania 
Hospital, 1925, 0, 27; Abst. Ann. Clin. Med., 4, 688. 

The authors report a case of papillary adenocarcinoma of a 
lateral aberrant thyroid and assemble 34 other cases from the lit- 
erature. They find that these cases present a number of common 
features. In the great majority the tumor was found in the cen- 
tral portion of the neclt beneath the sternomastoid muscle; in 6 
cases it was localized close to the angle of the jaw, and in 6 in the 
supraclavicular fossa. In most of the cases the aberrant thyroid 
tissue nodules were multiple; in several instances they were noted 
on both sides of the neck. Twenty-six cases were in females, 6 in 
males, and no record of the sex was given in 3 instances. The 
average age at which surgical attention was drawn to the case 
was 34 for women and 42 for men. The youngest was a girl of 
12 and the oldest a woman of 60. In 8 cases a definite malignant 
neoplasm was recorded as occurring in patients under the age of 
30. The pathologic diagnoses varied from thyroid tissue, cystic 
thyroid to cystadenoma and adenocarcinomas. There is a pro- 
nounced tendency for lateral aberrant thyroid tissue to give rise 
to papillary adenoma and adenocarcinoma, as contrasted to the 
median or lingual aberrant thyroid which rarely becomes malignant. 

A clinical and pathological study of fifty-five malignant neoplasms 
of the thyroid gland. Simpson (W. M.), Ann. Clin. Med. (Balt.), 
1926, 4, 643-667. 

The results of a clinical and pathological study of 55 cases of 
thyroid malignancy are reported. Fifty were carcinomas, 5 were 
sarcomas. An incidence of 4.03% of thyroid malignancy among 
1290 surgically removed, non-exophthalmic goiters examined histo- 
logically in the period from 1895 to 1925 was found. No instance 
of carcinomatous transformation of a purely hyperplastic (exoph- 
thalmic) goiter was encountered. In every case there was an as- 
sociated preexisting simple or adenomatous (endemic) goiter. Sev- 
enty-two per cent of the malignant thyroid neoplasms occurred in 
women. In three-fourths of the cases studied the malignant new 
growth appeared after the thirty-fifth year. Over 60% of this 
series were unsuspected carcinomas, the correct diagnosis being 
made only after histological examination. This fact emphasizes 
the necessity for pathological examination of all extirpated thy- 
roid tissue. Clinical signs of hyperthyroidism were present in ap- 
proximately one-half of the carcinoma cases. Every hard nodule 
in the thyroid gland of a person above thirty should he viewed 
with suspicion as regards malignancy. The frequency with which 
signs of hyperthyroidism are likewise present provides a second 
excellent reason for their surgical removal. The most important 
clinical evidence of early malignancy is a history of relatively rapid 
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increase in size and hardness in a previously quiescent or slowly 
growing goiter, particularly in a person over thirty years of age. 
Radiating neuralgic pain is a common early symptom. Metastasis 
is common in the advanced stages. The lungs are most often in- 
volved, while bone metastases are next in order of frequency. Many 
thyroid carcinomas are of unusually slow growth. The traditional 
five-year “danger period” is insufficient. Recurrence after five years 
is common. An unnecessarily ponderous classification of malignant 
neoplasms of the thyroid gland has arisen during the past half- 
century. Many of the terms used describe only, minor histological 
variations, or are in themselves contradictory. It was found quite 
sufficient to divide carcinomas into three types, on the same basis 
used in classifying epithelial malignancy arising elsewhere in the 
body. This classification, based on the morphology and growth 
characteristics, is found to be in close agreement with the clinical 
aspects of thyroid malignancy. Medullary carcinomas make up 36% 
of the cases of malignant epithelial new growth studied. These 
neoplasms grow with the greatest rapidity, and usually terminate 
fatally in from one to four years. Recurrence and metastases are 
common. Those medullary carcinomas in which growth is restricted 
to a single adenoma offer a more encouraging outlook. Sixty per 
cent (30) of the carcinoma cases are designated adeno-carcinomas. 
Twenty-five (83%) of these definitely arose in adenomas, and it is 
quite probable that the remaining 5 had similar origin. Those 
adenocarcinomas which are restricted to a single adenoma (malig- 
nant adenomas) offer a more hopeful prognosis than those in which 
the malignancy is not thus limited. Not one of the “malignant 
adenomas” was diagnosed clinically. Most of these were removed 
for the relief of toxic symptoms. Scirrhous carcinoma was encoun- 
tered but twice (4%). Neither case was diagnosed prior to opera- 
tion. This type grows more slowly than the other type. The so- 
called “carcinosarcomas” are probably scirrhous carcinomas with 
an exuberant stroma reaction. Any form of thyroid malignancy 
may originate in aberrant thyroid tissue. Likewise, any patho- 
logical change possible in the thyroid gland, proper, may occur in 
the thyroid tissue of complex teratoid tumors of the ovary (“der- 
moid cysts”), sacrum, or elsewhere. We have encountered 2 car- 
cinomas arising in the thyroid tissue of complex ovarian teratomas. 
Sarcomas of the thyroid gland conform in their growth character- 
istics to those arising elsewhere in the body. Sarcomas are but 
one-tenth as frequent as carcinomas in the material reported. 
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THE INCREASE OP VOLUNTARY ACTIVITY OP OVARI- 
ECminEBD ALBINO RATS CAUSED BY INJECTIONS 
OP OVARIAN FOLLICULAR HORMONE. 

EDWIN P. BUGBEE AND ALFRED E. SIMOND 
From the Medical Research Laboratories of Parke, Davis & Company 

DETROIT 

Wang (1923) and Slouaker (1921) have shovni that female 
rats are most active when in the prime of sexual life. Before 
puberty, and after the changes in the ovaries due to old age 
liave begun, the female rats are much less active. Wang showed 
in 1923 that this restless activity was due to a stimulus arising 
from the internal secretion of the ovaries. By removing botli 
ovaries he found the activity was reduced 90 to 95 per cent. 
During pregnancy, pseudo-pregnaucy, and lactation the great 
restlessness was not present. 

Male rats are not nearly as active as female rats, according 
to Slouaker, Wang, Hoskins, Durrant and Hitchcock. Wang, 
Richter, and Guttmacher (1925) made ovarian transplants into 
castrated male rats and, in the cases in which the transplants 
lived, increased the activity of the male rats to the same degree 
as is normal for female rats. These transformed males showed 
even the cyclic increase and decrease of actimty which Wang 
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(1923) and Slonaker (1924) have described as characteristic o£ 
'■ he female during oestrous cycles. 

Durrant (1925) tried to cause increased activity of ovariee- 
lomized rats by feeding them glycerine extracts of hog ovaries. 
The results were negative, probably due to the fact that extracts 
of ovarian follicular hormone have little effect when given by 
mouth, as Allen and Doisy (1923) have reported. Glycerine 
extracts of whole ovaries will cause oestrus in spayed rats when 
injected subcutaneously, as has been demonstrated in this 
laboratory. 

If ovarian transplants will cause increased activity in cas- 
trated male rats, it seemed almost certain that a potent prepara- 
tion of ovarian follicular fluid, which was known to cause oestrus 
when injected into spayed rats, would also make them restless 
and more active. We became interested in this problem in 1924, 
for we hoped this would furnish a means of standardizing the 
potency of extracts of ovarian follicular fluid which we were 
making at that time in co-operation with our colleague, Mr. 
Adrian Thomas. We have made several experiments in the 
intervening two years and have demonstrated that preparations 
of ovarian follicular fluid do increase the activity of ovariectom- 
ized rats. These experiments must run over several months to 
be complete and convincing. We have not been able to report 
this work before now because accidents have happened to our 
rats and interrupted the experiments. In the first experiment, 
in which one of our earlier extracts containing preservative was 
injected, the dose of the preservative was great enough to kill the 
rat. In another experiment the normal control died of pneu- 
monia before the experiment had been completed. 

The experiment reported in this paper; is subject to the ju.st 
criticism that onlj^ one rat is used to show the effects of injections 
of the ovai-ian follicular hormone. We can say, however, that 
the results reported are confirmed in every detail by the other 
experiments Avhich we have made during the last two years. 

The voluntary activity, which is an index of the restlessness 
of rats, has been determined by counting the number of revolu- 
tions which the rats turn revolving cages in which the.y are kept. 

The revolving cages which we have used in these experi- 
ments are similar to those described by Stewart (1898) and 
Slonaker (1907, 1908). They differ in size and ari'angement 
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from those used by Kichter (1922), Wang (1923), Durrant 
(1924, 1925), Hoskins (1925, a, b, c) and Hitchcock (1925). 

The cage proper is cylindrical, 18 inches in diameter and 1 8 
inches long. The ends are made of galvanized sheet iron and 
the periphery is of wire cloth, 4 meshes to the inch. The cage is 
mounted on brass bearings and turns very easily on a fi-xed axle. 
At one end of the cage is a small eccentric against ^vhich bears 
a pin projecting from the arm of a Veeder revolution counter. 
Eevolutious of the cage in either direction are thus recorded 
additively by tlie revolution counter. Prom the statiouar\' axle 
are suspended the nest box and water dish and food dish. The 



Figr 1 Kovolving: casrs with lo^olution countorc; to rocoul rnnnius; nt'tJvitv of 
lilt’s 


nest box is made of galvanized iron 10 x 6 x 3 inche.s The food 
and water dishes are also made of galvanized iron 3 x 3 x 
inches. Figure 1 is a photograph of three cages grouped so as 
to show the details of construction. 

During the experiment the three cages are placed end to end 
on a table. They are kept in the laboratory in which a fairly 
uniform temperature between 20° and 30° C. is maintained. 
The fact that three men are moving about the laboratory during 
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working hours seems to make no appreciable differenee, as the 
rats sleep most of the daytime and do their running at night. 
The rats have access to food and water at all times. The food is 
the Sherman rat ration (Sherman and Campbell, 1924), or the 
similar formula given in the U. S. P. X., page 469, which con- 
sists of whole wheat flour 66 per cent, whole milk powder 33 per 
cent, and sodium chloride 1 per cent. 

EXPERIMENTAL PROCEDURE 

Three healthy female rats of practically the same size and 
the same age (about 60 days) were put in the revolving eage.s. 
They were kept under observation for twenty daj's. and the num- 
bers of revolutions that they turned the cages were recorded 
for each twenty-four hours. The two rats which were most 
active in the 20-day period were spajmd and the other was kept 
as a normal control. After another observation period of twenty- 
two days the less active spayed rat was chosen for injections of 
ovarian follicular hormone and the more active was kept without 
treatment as a spayed control. 

Injections of one of our preparations of ovarian foUicular 
hormone were given at proper intervals so as to cause oestrus in 
the spayed rat every 4 or 5 days. In this way the spayed rat 
was kept going through regular oestrous cycles, the same as a 
normal female rat. The preparation of ovarian follicular hor- 
mone used was the same throughout the whole experiment. It 
was made by our colleague, Mr. F. H. Tendick, and is an aque- 
ous, colloid solution of the emulsoid type. It is put up in 1 c.c. 
ampoules and is .sterilized in the autoclave. Each cubic centi- 
meter is the extract from 6 cc. of fresh follicular fluid, from hog 
ovaries. Each cubic centimeter contains 8 Rat Units of activity, 
one Rat Unit being the minimal amount necessary to cause typ- 
ical oestrus in a spayed rat of 140 grams weight. This is the 
Rat Unit originallj'- adopted by Allen and Doisy (1923, 1924'). 
As mentioned in a previous article (Bugbee and Simond 19261, 
ive believe our aqueous solution is more effective in causing oes- 
trous in spajmd rats when given in eight injections, 4 daily on 
two successive daj^. 

By examination of vaginal smears to determine the stage of 
the oestrous cycle we have noted that the greatest number of 
revolutions ofXthe revolving cage is recorded the morning after 
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the rat has passed through stage 2 of the oestroiis cycle. This 
means that a female rat is most restless and active Avhen she is 
in heat. This fact has previously been recorded by Wang (1923) , 
Slonaker (1925), Durrant (1925), and Hitchcoeh (1925). 

Figure 2 is the record of activity of the normal female rat, 
No. 227, from about 60 days to about 218 days of age. It is 
characteristic of a normal female rat and shows the cyclic varia- 
tion of activity. 



Figure 3 is a record of the activitj"- of a rat (No. 228) of 
the same age as the other two rats, before and after ovariectomy. 
It will be noted that the record of activity of the spayed rat does 
not show the extreme regular cyclic variations that the record 
of the normal rat shows. This was the most active rat of the 
three before ovariectomy, and did not shoAv as great a reduc- 
tion in activity after ovaidectomy as is usual according to Wang 
(1923) and Durrant (1925). Table I shows the periods into 
which the experiment is divided and the special treatment which 
each rat received during these periods. The average daily revo- 
lutions in each period are shown. The number of Eat Units 
of ovarian follicular hormone injected into rat No. 236 are given 
in detail. 
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Fig. A record ot the voluntnr.v activity of a white rat before and after 
ovariectomy. 


TABLE I. 



Jan. 20 to 
Feb. 9 
(20 days) 

Feb. 10 to 
Mar. 3 
(22 days) 

Mar, 4 to 
Apr. 1 
(29 days) 

Apr. 2 to 
May 4 
(33 days) 

Ma5- 5 to 
May 28 
(24 days) 

May 29 to 
June 27 
(30 days) 

Rat 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

No. 227 

No treat. 

No treat. 

No treat. 

No treat. 

No treat. 

No treat. 

(Av. rev. 







per day) 

2127 

3954 

4230 

3845 

4983 

4200 

Rat 

Normal 

Spayed 

Spayed 

Spayed 

Spayed 

Spayed 

No. 228 

No treat. 

No treat. 

No treat. 

No treat. 

No treat. 

No treat. 

(-4v. rev. 







per day) 

414o 

3290 

• 3708 

2240 

2780 

2330 

Rat 

Normal 

Spaved 

Spayed 

Spayed 

Spaj od 

Spayed 

No. 23G 

No treat. 

No treat. 

3-2 inj. 4H.U. 
3-3 •• 4R.U. 

3-G •• 8R.U. 

3-12 “ 4R.U. 
3-13 4R.U. 

3-17 “ 4R.U. 
3-18 4R.U. 

3-23 •• 4R.U. 
3-24 ■■ 4R.U. 
3-29 •' 4R.U. 
3-30 4R.U. 

•18R.U. 

No treat. 

^9 Bn j 

No treat. 

(Av. rev. 






754 

per day) 

2528 

1054 

4194 

1210 

3060 


Horizontal Lines — Averages of revolutions per day during the periods over 
which they extended. The periods are explained in Table. I. 

Uats not in revolving cages for 24 hours after ovariectomy. 

Ue volutions not road on Sunday, Feb. 21, so the figures for Feb. 21 and — 
are the average for two days. 

All three rats ai-e about the same age and weight. 
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Figure 4 shows the record of activity of rat No. 236 
before and after ovariectomy. It was the same age and size as 
the other two rats. It will be noted that it showed a decrease of 
58 per cent in average daily activity in the 22 days fol- 
lomng ovarieetom}'. In the next period of 29 daj^s injections 
of ovarian follicular hormone were given at intervals and in 
dosage as shown iu Table I. As it tabes from 24 to 48 liours for 
oestrous to be produced by the ovarian follicular hormone, and 



because the record of revolutions was read in the morning after 
oestrus had oeeuiTed. we have considered the period of injection 
to begin 2 days after the beginning of injections. Moreover, 
the oestrus effects last for 12 ho\u’s or more, so we have con- 
sidered the period of injection to last for 2 days after the last 
injection was given. In the injection period of 29 days (March 
4 to April 1, inclusive) 48 Bat Units of ovarian follicular hor- 
mone were injected, as shown in detail in Table I. This caused 
cyclic variations in activity (Figure 4) . The average daily num- 
ber of revolutions increased from 1,054 to 4,194, an increase of 
298 per cent. 

Next followed another rest period of 33 days without injec- 
tions, during wliieh time the activity of the rat decreased to a 
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low level, an average of 1,210 I’evolutions per daj’', a decrease of 
71 per cent. 

A second injection period of 24 days followed, during which 
time large doses of ovarian follicular hormone were given. These 
are shovm in detail in Table I. The hormone caused a marked 
increase of activity in this period, the average daily activity 
rising to 3,066 revolutions, which was an increase of 153 per cent. 

A final rest period of 30 days without injections followed. 
During this time the activity of the rat sank to the low level of 
754 revolutions per daj" for an average. This was a decrease 
of 75 per cent. 

It will he noted hj^ comparing Figures 2, 3 and 4 that both 
the normal control and the spaj'ed control showed increased 
activity during the Dvo injection periods, although not to the 
.‘iarne degree as did the rat which was injected. This effect i'^ 
due, no doubt, to the fact that the three cages were very close 
together and the two controls were stimulated by hearing the 
other cage revolving. 

Both of the spayed rats were killed at the end of the experi- 
ment and carefully examined to see if any traces of the ovaries 
had been left after the operation. In both animals the uterine 
horns were atrophied and no traces of ovaries could be found . 
In rat No. 236, which had received the injections of ovarian folli- 
cular hormone, the uterine horns Avere slightly larger than in the 
rat which had not had any injections. In this connection it may 
be mentioned that in another experiment Ave gave a spayed rat 
injections of ovarian follicular hormone CA^eiy Aveek for nine 
months after ovariectomy and then killed the rat during an 
artificial heat period and found no apparent atrophy of the 
uterine horns. 

DISCUSSION 

In the present experiment it aauU be noted that during the 
first period of injection 48 Rat Units were given over an interval 
of 29 days. During the second period of injection 144 Rat Units 
Avere given over an interval of 24 daj's. In spite of the fact 
that three times as great dosage Avas used in the second period 
of injection as had been used in the first period of injection, 
the reaction Avas not as great. This demonstrated quite clearly 
that the activity reaction to OAmrian follicular hormone is not a 
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quantitative reaction, at least Ave can say witli assurance tliat 
three times the dosage does not produce three times as ranch 
increase in voluntary aetiAuty. 

The fact that the OA'arian follicular hormone does not act 
in a quantitatiA'e manner leads us to believe that it does not 
stimulate muscles themseh'es, but rather that it increases the irri- 
tability of the Avhole nervous sj’stem. One has only to Avatch a 
female rat in heat to obsei'A’^e that she is more irritable and that 
all her movements are quicker than at other times. In normal 
heat the basal metabolic rate is not increased in dogs, but the 
aerA'^ous irritability is increased as Kunde (1923) has recorded 
in the folloAving statement : 

. . there was no increase in the B. hi. R. during rut, 
but in two of the periods there was a decrease of from 3.4-4^, 
Avhile the one period shows no change. This precaution should 
be mentioned in making metabolism determinations on dogs in 
lieat ; it was difficult to get Dog No. 1 perfectly quiet at the be- 
ginning of the rest period. She seemed unusually alert and 
icady to respond to the least movement about her.” 

Evidence bearing on this point is also furnished by experi- 
ments in AA-hich ovaries have been removed. Such spayed ani- 
mals are sluggish, but it is doubtfAil if the basal metabolic rate 
is reduced by the OA'ariectomy itself (Lusk, 1925). 

Hoskins (1925, a, b, c) has shown that in male rats castra- 
tion reduces the voluntary activity. It is a common observation 
in farm animals that cassation reduces excitability of the male. 
Such castrated males, as for example, the horse and the ox, are 
able to Avork apparently as well as before operation. In a recent 
article (Bugbee and Simond, 1926, a) we have reported a castra- 
tion experiment on a dog which adds evidence to that presented 
by other investigators that castration in itself does not reduce 
the basal metabolic rate to any considerable extent. 

Bans and Hoskins (1926) have carried this investigation of 
the influence of the testes down to the muscle-nerve combination 
in normal and castrated rats. They report that the absolute 
strength of the muscles is the same in both groups. The total 
Avork performed by the castrated animals was considerably les.s 
than that performed by the normal animals. Their experiments 
on the whole indicated that the sluggishness of castrated animals 
could be asei'ibed to a lessened efficiency of the muscles. The 
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castrated animals showed an increased' fatigability which could 
be ascribed to the lessened muscular efficiency, per se, but is 
more likely due to inadequacy of supporting functions, such as 
circulation or respiration. 

This whole subject of the influence of ovaries and testes on 
metabolic rate, activity, muscular efficiency, body growth, mental 
development and nervous irritability is extremely interesting 
both from the standpoint of the solution of some of the -mysteries 
of physiology and also because of its practical value in thera- 
peutic applications to man and lower animals. 

At present we have under way an experiment with male rats 
into which we shall inject ovarian follicular hormone to see if 
the female hormone will have the same stimulating influence on 
ihe male as it does on the sex to which it naturally belongs. 
Wang, Richter and Guttmacher (1925) have proved that success- 
ful ovarian transplants will stimulate activity in castrated male 
rats. In our experiment we hope to show that it is the hor- 
mone contained in follicular fluid which is responsible for this 
stimulation. 

We wish to acknowledge our gratitude to Dr. E. M. Hough- 
ton, Director of the Biological Laboratories, for his interest and 
help which have made it possible for us to carry on this work. 

SUMMAEY 

1. Normal female rats, in the prime of life, have periods of 
greatly increased activity Avhich are coincident with heat pe- 
riods. 

2. These periods of increased activity are not found in 
ovariectomized rats. 

3. The voluntary activity of ovariectomized rats is much 
less lhan that of normal female rats of the same age. 

4. Injections of extracts of ovarian follicular hormone, in 
proper dosage and at proper intervals, into ovariectomized ra!s 
cause artificial heat periods in which the voluntary activity is 
iiicreased the same as in normal heat periods in normal rats. 

5. Repeated injection of extract of ovarian follicular hor- 
more increase the total voluntary activity of ovariectomized rats 
during the period of injection, but when injections are discon- 
tinued the voluntary activity decreases to its former low level. 
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THE EFFECTS OF INJECTIONS OF OVARIAN FOLLI- 
CULAR HORMONE ON BODY GROWTH AND 
SEXUAL DEVELOPMENT OF j\IALE 
AND FEMALE RATS 

EDWIN P. BUGBEE AND ALFRED E. SIMOND 
From the Medical Research Laboratories of Parke, Davis & Company 

DETROIT 

In a recent article (Bugbee and Simond, 1926) we reported 
that injections of ovarian follicular bormone increase the activity 
of ovariectomized rats. It is of interest to know whether or not 
this stimulating hormone affects other bodily functions in the 
same way. It is particularly interesting to know if it stimulates 
body growth and brings about precocious sexual maturitj^ in 
young female rats. We have used both male and female rats in 
this experiment so as to determine whether or not the female 
hormone exerts any effect on normal males and on castrated 
males. 

EXPERIMENTAL PROCEDURE — FEMALE RATS 

Twelve female rats, about six weeks of age, of nearly the 
same weight, were selected for the experiment. Six of these 
were ovariectomized. In one week they had apparently com- 
pletely recovered from the operation. The twelve rats were then 
grouped as follows: 

Series A = 3 normal female rats for controls, not to be 
given any treatments. 

Series B = 3 normal female rats to be given injections of 
ovarian follicular hormone. 

Series C = 3 spayed rats for spayed controls, not to be 
given any treatments. 

Series D = 3 spayed rats to be given injections of ovarian 
follicular hormone. 

The twelve female rats were kept in one cage in which were 
three male rats about seven months old. 

Sexual maturity of the female rats was to be judged by the 
date of birth of young. The rats were weighed once or twice 
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a ■week. They Avere given the Sherman rat ration (Sherman 
and Campbell, 1924), or the similar ration given in the U. S. 
P. X. page 469, Avhich consists of wliole wheat flour 66 per cent, 
whole milk powder 33 per cent, and sodium chloride 1 per cent. 

The rats of Series B and Series D were given subcutaneous 
injections of ovarian foUieular hormone. The preparation Avas 
made by our colleague, Mr. P. H. Tendick. It was an aqueous, 
colloid solution of the emulsoid t 5 'pe. It AA'as put up in 1 c.c. 
ampoules and sterilized in the autoelaA’^e. Each cubic centimeter 
had the potenc}' of 8 rat units, a rat unit as defined by Doisy, 
Allen and their associates (1924) being the minimal amount 
necessary to cause oestrus in a spa 5 md rat of about 140 grams. 
Bach rat was giA^en c.c. daily, except Sundays, for four weeks 
so it received 96 I’at units in all. 



Fig. 1. Weight curves of normal female Fig. 2. A'*eight carves of spayed rats, 
rats. 


GROAVTH OP FEMALE EATS 

Figures 1 and 2 show the weight curves of the individual 
rats grouped in series. It can be noted at a glance that the 
normal rats which received injections of ovarian follicular hor- 
mone (Series B) did not grow as well as the normal rats which 
did not receiA^e such treatment (Series A). Also the spayed 
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rats Avliich received the injections (Series D) did not grow as 
well as the spayed rats allowed to go AAdthout treatment (Series 
C). These individual Aveight curves shoAv that one rat in each 
series which received injections (Series B and D) lost consider- 
able weight in the latter part of the experiment. These rats 
acted sick and on postmoi’tem examination Avere found to have 
pneumonia. The injections Avere probably not responsible for 
the infection as Ave have no evidence that such injections lower 
resistance. 

Figure 3 shoAvs the Aveight curves of the average Aveights 
of the three rats in each series. B’ and D* shoAV the weight 
curves of Series B and D Avhen the sick rats are left out and the 


Avemge Weight of in Each Series 

Sftr/ej^'3 Afer/jw/ /VcTrtafi>^r 
f 24 /n/eef/o/vj 

fiats, j 

fiat fr^ B j C 


B V&wffj Bom Apt^f f.9,S 


average 
n folliei 
al femal 


aes in 







BUGBBB AND SliMOND 


363 


This would seem to indicate that such large doses of ovarian 
follicular hormone were given to the spayed rats that there was 
no chance for them to become “fat castrates.” It also seems 
to show that excessive doses of ovarian follicular hormone, when 
given to normal female rats, causing a condition of hyper- 
ovarianism, counteracts the tendeuc 3 ^ towards obesity. 

SEXUAL DE\*ELOPMENT OF FEMALE EATS 

The noimial rats which did not receive anj' treatment (Series 
A) gave birth to jmuug on JIareh 28, March 28, and March 29. 
The normal rats which received the injections of ovarian folli- 
cular hormone (Series B) gave birth to young on April 1, April 
3, and April 5. This indicates that the ovarian follicular hoi’- 
mone did not cause precocious development of all parts of the 
female genital organs. It can be easily demonstrated on imma- 
ture female rats of 4 weeks of age that injections of ovarian 
follicular hormone cause opening of the vagina and the changes 
in the vaginal mucosa characteristic of oestrus. Evidentlj', how- 
ever, there is lacking part of the mechanism of reproduction 
until maturity is reached. This experiment is not extensive 
enough to warrant the conclusion that the injections of ovarian 
follicular hormone delaj'ed the development of powers of re- 
production. 

EXPERIMENTAL PROCEDURE — MALE RATS 

Twelve male rats of about three weeks of age and of neai’h’ 
the same weight, were selected for the experiment. Six of these 
were castrated. In three days thej- had apparently recovered 
from the operation and the incisions had nearh' healed. The 
twelve rats were then grouped as follows: 

Series A — 3 normal I'ats for controls, not to be given any 
treatments. 

Series B — 3 normal rats to be given injections of ovarian 
follicular hormone. 

Series C — 3 castrated rats for controls, not to be given any 
treatments. 

Series D — 3 castrated rats to be given injections of ovarian 
follicular hormone. 

The three normal males and the three castrated males to 
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which no treatments were to be given, Series A and Series 0, 
were put in a cage with six female rats about two months old. 

The three normal males and the three castrated males to 
which injections were to be given, Series B and Series D, were 
put in a cage with six females about two months old. Sexual 
maturity of the male rats was to be judged by the date of birth 
of young in their female cage-mates. 

The rats of Series B and Series D were given subcutaneous 
injections of ovarian follicular hormone % c.c. daily, except 
Sundays and holidays, from November 16, 1925, until February 
1, 1926. The preparation of ovarian follicular hormone was 



similar to that already mentioned. Several lots of varying 
potency \’ere used hut in every case all six rats were given the 
same preparation at the same time. Each rat received 67 in- 
jections having the total potency of 64 rat units. 
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GROWTH OP MALE RATS 

Figures 4, 5, 6 and 7 show the weight curves of the indi- 
vidual rats grouped in series. It is verj^ apparent from inspec- 
tion of these curves that the normal male rats which received 
the injections of ovarian follicular hormone (Series B) did not 
grow as heavy as the normal rats to which no treatments were 
given (Series A). The castrated rats which received injections 
(Series D) are plainly not as hea-vj' as the castrated rats left 
untreated (Series C). 



Fig. G, Weight curves of castrated rats, Fig. 7. Weight curves of castrated rats 
no treatment. injected with ovarian follicular 

hormone. 


Figure 8 shows the weight curves of the average weight of 
the three rats in each series. The castrated controls (Series C) 
are the heaviest of all. Next come the normal controls (Series 
A). Next come the normal rats Avhieh received injections 
(Series B), and the lowest of all were the castrated rats which 
received the injections of o%mrian follicular hormone (Series D). 
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SEXUAL DEVELOPMENT OF MALE EATS 

The female cage-mates of the normal male rats, to which no 
injections were given (Series A), gave birth to young on Feb- 
ruary 22, 24, 24, March 2 and 3. 

The female cage-mates of the normal male rats, to which 
injections of ovarian follicular hormone were given (Series B), 
gave birth to young on February 26, March 4, 4, 4, 5 and 12. 

Evident!}’' the injections of ovarian follicular hormone did 
not cause precocious sexual development in the male rats. There 
is not sufficient evidence, however, to warrant the conclusion 
that the ovarian follicular hormone retarded sexual develop- 
ment. 
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Ifig. 8. Weight curves of average weight of male rats in each series. 


DISCUSSION 

All the evidence obtained from the male and female rats 
in this experiment indicates that injections of ovarian follicular 
hormone, into immature rats retards their growth. This is in 
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harmony vrith the commonly accepted ideas regarding the in- 
flnence of the gonads on body growth. It is the usual procedure 
for the stock raiser to remove the gonads from animals raised 
for food purposes so that they will grow hea^uer. A consider- 
able portion of the excess weight is due to deposits of fat in the 
subcutaneous tissues and other fat storage tissues. We should 
e-vpeet that excessive gonad secretion, or artificial increase by 
injection, would decrease the amount of fat storage in the body. 
Wang, Richter and Guttmacher (1925) have shown that castra- 
tion causes male rats to increase in weight and successful 
ovarian transplantation caiises a loss of the excess weight. As 
our results agree with tlieirs one draws the conclusion that the 
ovarian follicular hormone secreted by the ovarian transplants 
was responsible for the loss of weight in their rats. 

In both parts of this experiment on the effect of the 
ovarian follicular hormone on sexual maturity as judged by 
reproduction, it is apparent that young were born to injected 
females and to the cage-mates of injected males later than to 
the corresponding controls which did not receive injections. At 
first thought one might consider that the injections had delayed 
reproduction. The number of rats used was so small that a 
definite conclusion is not wan-anted. It is qtiite evident, how- 
ever. that the ovarian follicular hoxmione does not cause early 
attainment of reproductive power. Brouha and Simonnet 
(1925) have noted that injections of ovarian follicular hormone 
into immature animals cause development of the vagina and 
utenxs but do not cause growth of the ovaries. Allen and Doisy 
(1923) reported that sexual maturity involving possibly the 
development of the secondary sexual characters is brought about 
by the hormone from the follicles bixt that consummation of 
maturation is in some way restrained. 

Although we have no definite evidence we may surmise 
that the maturity of the ova is not hastened by injections of 
ovarian follicular hormone, and that i-eproduction cannot take 
place until the ova mature in the normal manner. 

Our experiment indicates that the ovarian follicular hor- 
mone is not entirely a specific female hormone, for it has an 
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effect on male rats. It reduced tffeir weight in the same way 
as it reduced the weight of the female rats. 

No evidence was found that the ovarian follicular hormone 
had any antagonistic action on the male sexual apparatus. Ap- 
parently the injected males had normal masculine psychic reac- 
tions in the presence of the opposite sex. This evidence makes 
it seem probable that there is no antagonism between male and 
female sex hormones. 

We wish to acknowledge our gratitude to Dr. E. M. Hough- 
ton, Director of Research and Biological Laboratories, for his 
help and encouragement during the progress of this experiment. 

SUMMAKT 

1. Ovariectomy causes young rats to grow heavier than 
normal female rats. 

2. Subcutaneous injections of ovarian follicular hormone 
cause a loss of weight in normal and ovariectomized female rats. 

3. Castration causes young rats to grow heavier than nor- 
mal male rats. 

4. Subcutaneous injections of ovarian follicular hormone 
cause a loss of weight in normal and castrated male rats. 

5. Subcutaneous injections of ovarian follicular hormone 
do not cause male or female rats to reproduce earlier than nor- 
mal. 

6. Ovarian follicular hormone is not entirely a specific 
female hormone, for it reduces the weight of male rats in the 
same way as it reduces the weight of female rats. 

7. The conclusion is drawn that the ovarian follicular 
hormone does not have any antagonistic effect on the male sex- 
ual apparatus. 

8. It seems probable that the male and female sex hor- 
mones are not antagonistic. 
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STUDIES OF THE TBra-ROID APPARATUS. XXXVII. 
THE ROLE OF THE THYROID APPARATUS 
IN THE GROWTH OP THE THYMUS 

FREDERICK S. HAMMETT 

The Wistar Institute of Anatomy and Biology, 
PHILADELPHIA 

INTEODUCTION 

The organs which serve as the basis of this study were 
obtained from the same rats the growth of which in body and in 
part has been discussed in the preceding papers of this series. 
Table 1 gives the observed mean weights for the several groups. 
Table 2 gives the percentage increments of the eontrols and the 
tests, and the percentage rate of growth of the tests in terms of 
that of their controls for each of the age series (23, 30, 50, 65, 
75 and 100 days). The charts make possible a visualization of 
the comparative response. The flat black columns represent con- 
trol growth (always 100 per cent), while the outline columns 
represent the growth of the tests in terms of that of their controls 
(T/C values). The pubertal and post-pubertal retrogression of 
the thymus in conditions of thyroid and parathyroid deficiency 
is so extensive that the actual values are not conveniently repre- 
sentable on a chart. Hence the broken columns. The degree of 
response is not recorded, since the multiplicity of figures is con- 
fusing. These can be found in table 2. Notwithstanding the 
partial inadequacy of the charts in this direction, they do serve 
to give a visual impression of the various inter-relations. 

The normal course of thymus groivth has yet to be plotted. 
This is because the organ is, next to the thyroid, the most sensi- 
tive of all the organs of the body to dietary (1) and other dis- 
turbances. It reacts thereto in a degree all out of proportion to 
the reaction of the body as a whole. Its specific variability (the 
variability uninfluenced by body size and the weight changes of 
the other glands of internal secretion), is higher than that of any 
other organ (save the thyroid) so far studied. The value for 
the male is 25.70±1.18, and for the female 21.48d:0.097, in the 
adult (150 day old) albino rat (2). 
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There is a general belief that the thymus undergoes a nor- 
mal “age” involution, as distinguished from the “accidental” 
involution caused by dietary and other disturbances. Exact 
proof for this belief is lacking. This is because no individual 
lives a life that is completely free from physiologieal fluctua- 
tions, due to disease or dietary variations, which may well have 
produced an “accidental” thsunic involution of such degree that 
complete recovery therefrom has been impossible. I do not be- 
lieve that we ever get at autopsy a thymus which can be con- 
sidered “normal,” in the sense of its having been throughout 
the life of the individual free from disturbance, to which it so 
sensitively responds. The only way in which we can get even 
an approximately true solution of the problem is to study thymic 
growth in laboratory animals raised under constant optimal 
dietary and environmental conditions, and continuously free 
from disease of any bind. The high sensitivity of the organ, the 
possibility of its recovery from the “accidental” type of involu- 
tion (1), and the genei'al lack of exact knowledge with regard 
to its function, would seem to make. such a study worth while. 

Hammar (3), who has probably studied this question more 
than any other single individual, states that “the old theory of 
the age involution has — undergone revision to the effect that 
the involution does not appear until puberty and that it cer- 
tainly causes a gradual reduction of the parenchyma, but in 
such a way, however, that a functioning parenchyma remains as 
a rule, even in old age.” Hatai’s (9) analysis of his own data 
combined with those of Jackson, shows that the th 3 unus pro- 
gressively increases in weight in the albino rat up to puberty, 
when involution makes its appearance. My data in table 1 (con- 
trol groups) show the same thing. Thus the first part of Ham- 
mar’s conclusion is substantiated. 

According to Hatai’s curve the thymus undergoes a pro- 
gressive loss of weight after puberty. This is in general agree- 
ment with Hammar ’s conception of the age reduction in thymic 
parenehjTna But neither Hatai’s material nor that of Hammar 
satisfies the ideal requirements postulated in the preceding para- 
graph. For Hatai’s data were derived from rats on sub-optimal 
diets, and Hammar ’s from individuals subjected to the various 
vicissitudes of existence. 



TABLE 1 

The Observed Mean Weights of the Thymus of the Several Groups of Rats 
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Ueglnnlng” values for “Control” and "Test" groups computed according to method referred to In text. 
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From table 1 (control groups) it is emdent, as was pointed 
out in an earliei* paper (5), that under the best conditions so 
far dcYeloped for growing albino rats (6) the thymus, instead 
of losing, gains weight during the post-pubertal growth pex'iod 
from 100 to 150 days of age. 'This does not look like an “age” 
involution. The fact that growth occurred in four separate 


TABLE 2 

The Absolute and the Relative Rate of Growth of the Thymus of the 
Several Groups of Rats 




MALES 


FEMALES 


ThjToparathyroidcctomized 


Control 

Test 

T/C 

Control 

Test 

T/C 



% 

% 

% 

% 

% , 



87 2 

33 0 

138 3 

29 5 

21.3 

30 1 

15.3 6 

52 6 

34 2 

173 7 

19 3 

U.l 

oO 

39.6 

— 31 .9 

—SO 6 

—10 2 

—52 7 

510.5* 

65 

— S 0 

—57 3 

719 5» 

—18 7 

—46 1 

245 9* 

75 

—1.6 

—49.3 

3122.8* 

—15 6 

—60.4 

388 3* 

100 

20 S 

—32 9 

—160 5 

8 3 

— 14.5 

—533.7 


Parathyroidectomued 

23 


121 9 

46 8 

152 1 

39 3 

25.9 

30 


49 0 

31 5 

139 3 

64 1 

46.0 

50 

26 9 

—20 7 

—76 9 

—2 9 

—42 8 

1455.4* 

65 

8 9 

—62 7 

—701 0 

—20 3 

—55.1 

271 S* 

75 

2 0 

— 05 6 

—3347 4 

—17 8 

—so 9 

286 8* 


20 5 

— S 5 

—41 3 

8 3 

—25 7 

—308. 2 


♦These figures are positive, because control grovrth being retrogressive, gives 
a percentage decrement instead of increment. The quotient of this into the per- 
centage decrement of the tests is necessarily algebraically positive Jn sign. The 
values represent the relative degree of loss of weight, notwithstanding, and are 
so charted. 

groups strengthens the probability that the thing is real. No 
seasonal influence can he introduced as an explanation, since the 
material for each age series, as well as that for the 100 daj* old 
group, was scattered over several years of collection. 

From mj' data, which were obtained under conditions more 
closely approximating the ideal than those of any previous 
worker, though conditions which still might be improved from 
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the point of view of the thymus problem, it is, therefore, evident 
that although there is a thymic loss of weight at puberty, this is 
recovered from and thymus growth continues on into the young 
adult period. Whether thymus growth continues throughout life 



Chart 1. This chart compares the growth of the tliymus with that of tlie 
body in weight after thyroid removal at the stated ages. The hlack column in 
this and every chart is control growth and is always 100 per cent. The first 
column of every pair is the growth of the thymus in the test animals in terms 
of that of the controls. The second column of every pair is the growth of tlie 
body in weight of the test animals in terms of that of the controls. Chart A 
gives the data for the males, while Chart B gives those for the females. 
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can only be determined by extending the observations nnder 
optimum conditions 

A word about recovery. It will be noted from Table 1 
(control values), that the average weight of the thymus of the 
combined groups at 150 days of age was less than that of the 
reference controls at its ]iea%dest (75 days in the male, 65 and 



Chart 2 This chart compatcs the growth of tiie thvmus with that of the 
bodv m eight after parathjroid removal at the stated ages. The first column 
of e\ci5* pair lopresents tlijmus growth, and the second column represents body 
weight groTstb as in Chart 1 Chart A gi\es the data foi the males, while 
Chart B gnos those foi the females 
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75 days in the female), sexes being considered separately. 
Moreover, the mean weight of the thymus of the individual age 
series groups at 150 days of age was less than that of the ref- 
erence controls at 65 and 75 days in the male (thjT)ar con- 
trols), and less than that of the female (thypar and parathy 
controls) at 50, 65 and 75 daj’’s. This results in negative values 


Chart 3 



Chart 3. This chart compares the growth of the thymus In the male with 
that in the female after A — thyroid and B — parathyroid removal at the stated 
ages. The first column of every pair represents the response of the male thy- 
mus, and the second colnmn represents that of the female. 
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foi* growth eapacitj’' (percentage rate of growth) as shown in 
Table 2 (control figures). It Avould appear as if the thjunus 
of these sei’ies Avas undergoing involution during the respec- 
tive intei’A’^als recorded, i. e., from 50, 65 or 75 to 150 days of 
age. But the mean weight of the control thymus at 150 daj's 
Avas greater than that at 65 and 75 days in the male parathj* 


Churl 4 



Chart 4. This chart compares the si'owth of the thrzaus after thyroid 
removal with that which occurs after parathyroid removal, from the males 
and B — ^the females. The first column of every pair represents thymus growth 
In the tbyroidless rats, and the second column represents that in the nara- 
thyroidlcss rats. 
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controls (Table 1). Also in each of the four sets of experi- 
ments it was greater than the weight at 100 days. In addition 
the weight of the thymus of the 150 day old rats of the 100 
day old series alone, was greater than that of the reference 
controls 100 days of age. As a result the growth capacity of 
the 100 day old series was positive as distinct from the nega- 
tive or low values of the immediately preceding age series (65 
and 75 days in 'the male thypar controls, and 50, 65 and 75 
days in the female controls of both sets). It is, therefore, evi- 
dent that recoverj’- from the pubertal conditioned involution 
is a fact, but that its diseoveiy depends on having record of 
intermediate stages between the point of greatest weight and 
the young adult stage. It is Avorthy of note that the degree 
of retardation of reeoveiy as indicated by the amount of nega- 
tive growth capaeitj' is roughly directly proportional to the 
weight of the organ at the beginning of observation. This is 
seen from the folloAving short table ciTlled from Table 2 (con- 
trol values) : 


Age 

Weight 

G.C. 

50 

0.2422 

— 2.9 

65 

0.3176 

—20.3 

75 

0.2792 

—17.8 


This is probably an arithmetical rather than a physiological 
I’elation. 

A similar post-pubertal recover}’’ is observable in Hatai's 
figures. The mean tlwnius weight at 82-85 days is greater 
than that at 70-72 days, which in t\irn is less than that at 58 
days. Here, hoAvever, continued growth does not occur, prob- 
ably because of sub-optimal dietary or environmental conditions 
or disease. 

The picture of normal thymus growth in the albino rat 
up to young adulthood, is therefore as folloAvs: The thymus 
progressively increases in size up to puberty. Some time during 
this period a loss of Aveight occurs. With the completion of 
the pubertal adjustraeut groAvth is resumed and the organ again 
increases in AA’eight. This recovery, however, does not bring 
the weight of the organ by 150 days of age, back to the value 
Avhieh Avas reached before the beginning of the piibertally con- 
ditioned involution. That it might do so if a longer period 
Avas provided under optimum conditions is probable. 
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The conclusion is that iliere is no such phenomenon as the 
“age” involution of the thymus, at least before young adult- 
hood long after the attainment of sexual mahirity, and that 
puberty is not the initiator of a permanent progressive loss of 
weight or involution. 

Thus at least one further step is had in our knowledge of 
thjTuie growth, in that the time of onset of “developmental” in- 
volution, if such exists, is found to be beyond the puberty 
period, the period which Hammar has set as the beginning of 
the supposedly normal developmental alteration. 

The question naturally arises as to whether the pubertal 
loss of weight is due to a direct influence of the surge in gonadal 
iucretory activity upon the tlijunus, or whether it is merely a 
response to the general physiological disturbance incident to 
the pai'ticular stage of development. Since gonadal activity 
continues for some time after the attainment of sexual ma- 
turity it would be expected that if this is the immediate cause 
of the thymic recession, the latter would continue. But as the 
data shows, this does not happen under close to optimum con- 
ditions. Moreover, there is no specific valid correlation between 
gonad weight and thjTnus weight in the adult rat. The fifth 
order coefficient is — 0.166±0.060 in the male and 0.061±0.055 
in the female. In view of these considerations and taking into 
account the known sensitivity of the tlijunus to adverse condi- 
tions, it seems more logical to believe that the thymic involution 
of puberty is simply a reaction to the general physiological dis- 
turbance of the period. 

A critical survey of the investigations along these lines, so 
adequately summarized by Hammar (3), shows that each and 
every one of them can be interpreted on the basis of the ex- 
treme sensitivity of the thymus to sub-optimal conditions, and 
that no specific gonadal relationship need be postulated. That 
such relation is possible, I would not deny; but the evidence 
at present available is inadequate to demonstrate the associa- 
tion, and the phenomena can be interpreted on other better 
established grounds. Why the thymus has this higli degree 
of sensitimty is a matter yet to be determined. 
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THE EFFECT OF THYROID DEFICIENCY 

For the reasons and with the limitations given elsewhere 
(7) the growth response to thyro-parathyroidectomy will he 
interpreted in terms of thyroid deficiency alone. 

In Charts lA and B the growth of the thymus is compared 
with that of the body in weight after thyroid removal at the 
stated ages. Three facts stand out. 

The growth of the thymus is much more adversely affected 
by thyroid deficiency than is that of the body as a whole. There 
is no consistent parallelism between the th 3 Tnus and body 
weight change in degree of response with change in age at 
time of thyroid removal. Thj’^mic growth is recessive when thy- 
roid deficiency is initiated at 50 days of age or thereafter. 

Tlie cause of the greater sensitivity of the thymus is un- 
known. The fact of its occurrence is in complete harmony 
with the relative reaction of tlij’-mus and body weight to nutri- 
tional defects (1) and the idea expressed in an earlier paper 
(7) that the growth reaction of the body to thyroid deficiency 
is fundamentally due to a condition of essential undernutrition. 

The lack of exact parallelism of direction of response on 
age of the thymus and body weight may indicate that the organ 
is specificalty different from the body in its relation to thyroid 
activity. The great variability of the thj^raus, however, makes 
such conclusion difficult. In the adult rat tliere is a fair de- 
gree of weight association between thymus and body weight. 
The coefficient of correlation is 0.404:±;0.051 in the male and 
0.320±;0.055 in the female (2). It would thus seem probable 
that this plays some part in the reaction to thyroid removal. 
Its expression is not clean-cut, however. It is also a question 
as to whether or not the reaction is due to a specific thymus- 
thyroid association. There is no valid weight correlation be- 
tween these two organs in the adult animal either conditioned 
or specific. The zero order coefficient is 0.104ih0.072 in the 
male and 0.191 ±0.071 in the female. The fifth order eoefficient 
is 0.162 in the male and — 0.016 in the female. On the other 
hand, there is a valid specific correlation between thymus and 
adrenals. The value in the male is 0.187±0.057 and in the 
female 0.213±0.051. It may be that the adrenal retrogression 
plays a part in the thymus response. Interpretation, however. 
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is uncertain. All that can safely be said is that the tbymns 
is extraordinarily sensitive to the total disharmony produced 
by thyroid deficiency and that this is accentuated by the physio- 
logical changes incident to puberty. 

On Chart 3A the sex difference in thymus response is 
shown. The organ in the male is less sensitive than in the female 
save in the 65 and 75 day old series. The reversal of the rela- 
tion at this time suggests a differential participation of the 
gonads in the total effect. But it is merely a suggestioir. 

THE EFFECT OP PARATHYROID DEFICIENCY 

On Chart 2A and B the growth of the thymus is com- 
pared with that of the bodj' after parathyroid removal at the 
stated ages. 

As in the ease of thyroidless rats, so here the thymus is 
moi'e adversely affected than the body as a whole by parathy- 
roid deficiency. There is, however, an indication of a paral- 
lelism between the thymus and body weight response direction, 
with respect to the change with change in age at time of gland- 
ular removal. This would indicate that the thjmic reaction is 
largely conditioned by the gener’al bodily condition, rather than 
by a specific growth relation of the organ to parathyroid ac- 
tmty. 

Here. too. the initiation of the glandular deficiency at 50 
days of age and thereafter, conditions a recession of thymus 
weight. Hence it is probable that the factors of puberty ac- 
centuate the sensitivity of the gland to the general disharmony. 

On Chart 3B the sex difference in response is shown. Here, 
as in the thyroidless groups, a reversal of the sex relation oc- 
curs when the parathyroids ai’c removed at 65 and 75 days of 
age. This tends to confirm the idea of a sex differential par- 
ticipation of the gonads in the th 3 ’'mic reaction. Consistent 
ndth this is the obseiwation of Hatai (8) that the thymic hj^- 
pertrophy of castration tends to be greater in degree than that 
resulting from spaying. Now I have shown in an earlier paper 
(9) that the growth of the ovary is more retarded than the 
testis by both thjwoid and parathyroid deficiency. Hence it 
may be that a protective influence of a relatively more greatly 
diminished ovarian activity is at the basis of the lesser thymic 
recession in the females of the 65 and 75 day old series. On 
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the other hand, the thymus of the female lost more weight than 
did that of the male in the 100 day old series, the series in which 
actual atrophy of the ovaries occurred while the testes were 
merely retarded in growth. The facts as a whole are, therefore, 
not consistent with the foregoing explanation. Hence we must 
revert to the hypothesis that the sex reversal in the 65 and 75 
day old series is merely an expression of a general sex difference 
in body response to the state of puberty, and that this is the 
immediate basis of the thymic response, rather than any specific 
gonadal interference. That is to say, the sex difference in thj’-- 
mic response to both thyroid and parathyroid deficiency initi- 
ated at these ages, is probably due to a sex difference in the 
general physiological condition of the organism as a whole, and 
not to any specific sex difference in relation to the thymus to 
gonad activity. This interpretation would also suffice for the 
sex differential reaction of the thymus to gonadeetomy. I am 
inclined to he extremely wary of bringing in any conception of 
specific interglandular relationships, unless these can be based 
on indubitable evidence, and neither my observations nor those 
to he found in the literature justify any such assumption in 
the ease at hand, when the data as a whole are critically ex- 
amined. It is dangerous to postiilate such conclusions when 
alternative explanations are available. 

Support for the foregoing is had from a comparison of 
the relative response of tlie thymus to the thj’roid and para- 
thyroid deficiency, as given in Chart 4A and B. 

Here it is seen that the order of magnitude of the thymic 
response tends to be the same in both types of glandular de- 
ficiency. ■ Moreover, the direction of change in degree of reac- 
tion Avith change in age at time of glandular removal tends to 
be the same for each group. This similarity is consistent with 
the idea that the growth response to both thyroid and para- 
thj^roid deficiency is fundamentally due to the same underly- 
ing cause, namely, a reduction in the amount of materials avail- 
able for growth. It is not consistent Avith any idea of a specific 
groAA'th relation of the organ with thyroid or parathyroid func- 
tion. 

This absence of evidence of a specific growth relation does 
not, of course, constitute proof of absence of incretory interre- 
lation. Such may or rrmy not be present. The data merely 
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sliow that thymus growth in conditions of thyroid and para- 
thyroid deficiency can best be interpreted on the basis of the 
general bodily disturbance, rather than on the assumption of a 
specific interglandular incretory association. 

SUMMAKY AND CONCLUSIONS 

A study of thjnnus growth in the albino rat under close 
to ideal conditions with respect to diet, environment and health, 
shows that there is no such phenomenon as the “age involution 
of the thjTnus” up to the time of j’oung adulthood, some time 
after puberty. 

The thymus does lose weight during puberty, but this is 
temporary, and growth of the organ is resumed after the com- 
pletion of the adjustment, when the animals are under suitable 
conditions. Hence it is evident that puberty is not necessarily 
the initiator of a permanent progressive loss of weight or invo- 
lution of the thymus. The pubertal loss of weight is simply 
a reaction to the general physiological disturbance of the period, 
and not to any specific relation of the thymus to gonadal in- 
cretory activity. 

The thymus is affected much more adversely by both thy- 
roid and parathyroid deficiency than is the body as a whole. 
This is what might have been expected from the well known 
extreme sensitivity of the organ to dietary and other disturb- 
ances. 

Thymic grondh is retrogressive, i. e., weight is lost, after 
thjwoid or parathyroid removal at 50 days or thereafter. This 
is to be taken as an expression of an additive effect of the nor 
mal disturbing influence of the pubertal adjustment and the 
total disharmony induced by the glandular deficiencies. It is 
not an acceleration of involution. 

The distortion of thymus growth induced by thyroid ami 
parathyroid deficiencies is be.st interpreted as a reaction to the 
general bodily disturbance. The evidence does not justify the 
assumption that the growth of the organ is specifically related 
to thyroid or parathyroid actmty. 

ninnioGRAPHV 

1. Jackson. C. M.. Inanition and malnutrition. 1923. Elakiston 
Philadelphia. 



884 


GROWTH OF THYMUS 


2. Hammett, F. S.; A biometrical study of the weight inter-relations 
of the glands of internal secretion. J. Metabolic Research (Morris- 
town, N. J.). In press. 

3. Hammar, J. A.; The new views as to the morphology of the thymus 
gland and their bearing on the problem of the function of the thy- 
mus. This journal, 1921, 5, 543-573; 781-760. 

4. Hatal, S.: On the weight of the thymus gland of the albino rat 
(Mus norvegicus albinus) according to age. Am. J. Anat. (Phlla.l, 
1914 , 10 , 251-257. 

5. Hammett, F. S.; Studies of the thyroid apparatus. XXIII. The 
growth of the glands of internal secretion in the albino rat after 
thyro-parathyroidectomy and parathyroidectomy at 75 days of age. 
Am. J. Anat. (Phila.), 1925, 33, 133-152. 

6. Greenman, M. J. & Duhrlng, F. L.: Breeding and care of the albino 
rat for research purposes. 1923. IVistar Institute Press. Phila- 
delphia. 

7. Hammett, F. S. ; Studies of the thyroid apparatus. XXIX. The rOle 
of the thyroid apparatus in growth. Am. J. Physiol. (Balt.), 1926, 
70 , 69-91. 



STUDIES OF THE THYROID APPARATUS. XXXYIII. 

THE RELATIONS OP THE THYROID AND THE 
PARATHYROIDS TO THE GLANDS OP 
INTERNAL SECRETION 

FREDERICK S. HAMMETT 
The Wistar Institute of Anatomy and Biology 
PHILADELPHIA 

INTRODUCTION 

The five pi’eeeding papers of this series give a technical 
report and interpretation of the growth response of the glands 
of internal secretion as individuals f gonads (1); hypophysis 
(2) ; adrenals (3) ; pancreas (4) ; thymus (5)] to thyroid and 
parathjToid deficiencies initiated at 23. 30, 50, 65, 75 and 100 
days of age in the post-natal life of the male and female albino 
rat. 

Because of the similarity in the functional mode of action 
of these organs it seems worth while to bring the separate re- 
sponses together into a summarizing paper, and to consider 
them as a group in an attempt to evaluate their specific and 
general relations to the thyroid and the parathyroid glands. 
The treatment of the subject in this paper will be as little 
technical as is consistent with clear exposition. It will be more 
of the nature of a generalization. The details will not be given 
since they may be found in the earlier reports. Recognition is 
had that more than one function is subserved by each of these 
organs, and that an incretory function of the thymus is not yet 
proven. The possibility is also realized that growth changes 
may not affect endocrine activity. Nevertheless, the assump- 
tion will be made that a growth retardation, or a loss of weight 
of an organ, conditions a less than normal functional output. 

THYROID RELATIONS 

It has long been held that the thyroid is the functional 
center of the incretory group. This opinion is the natural out- 
grondh of the greater frequency of bodily disturbances trace- 
able to thyroid mal-function as compared with those arising 
from other glandular derangements, and the striking clinical 
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manifestations of the former as compared with the more subtle 
sequelae of the latter. 

"With the discovery and isolation of thyroxin by KendaU 
(6) and the determination of its physiological role by Plummer 
and Boothby (7), the fact was established that a major func- 
tion of the thju’oid is concerned in the regulation of the meta- 
bolic rate. That is to say, the organ is a participant in the 
regulation of the energj^ exchange of the body as a whole. 

The thyroid, however, is not the sole factor in this regula- 
tion, as I have pointed out in an earlier paper (8). The ob- 
viousness of this . should he apparent to any one. But in view 
of the widespread tendency to attribute every alteration of the 
basal metabolism to thyroid disorder, the fact needs to he re- 
peatedly emphasized. Otherwise it will he lost in the welter 
of data -whieli is being spread upon the record. 

The analysis of the course of growth in body weight sub- 
.sequent to thyroid removal at different ages (8), led to the 
conclusion that: “The role of the thyroid in growdh is that of 
a participant in the regulation of the metabolic level, through 
which is determined the rate of the maintenance processes of 
the organism and hence the amount of material presented to 
the cells for growth processes during a given period.” 

In view of this it is evident that the growth response of 
any particular organ of the endocrine group to thyroid defi- 
ciency is determined by the relation of its own type of metabo- 
lism to the fundamental process I’ate; by the reaction of its 
owm type of metabolism to the sum total of the changes pro- 
duced by the disturbance ; by any specific co-ordinating rela- 
tion which may exist between the Linctiou of its ineretory 
products and those of the thyroid, and by any other inter- 
glandnlar ineretory associations -which may be present. 

It is clear that proof of an assumed ineretory interrela- 
tionship from organ size changes is no simple matter, notwith- 
standing the impressions to be gained from the literature to 
the contrary. For a lack of specific growth relation of an endo- 
crine organ to thju’oid deficiency is no proof of a lack of pos- 
sible ineretory association. Such, indeed, may be present; hut 
its influence on growth masked, neutralized or de.stroyed by the 
other factors. 
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■\Vliat the growth studies do show is the relative response of 
the several organs to the total disharmony produced by thyroid 
removal. Prom this an index is had of the relative change in 
total functional output. 

These findings of biological significance hear with them cer- 
tain pragmatic implications. The carrying over to man of 
results obtained with the rat must be done with reservation. 
Yet since man can not be used as an experimental animal in 
studies of this sort, the available }naterial must be used if 
progress is to be made in extending the boundaries of knowl- 
edge for human benefit. The albino rat is undoubtedly the 
most satisfactory animal to use in an endeavor such as this, 
since its dietary habits are like those of man, and since the 
problem is essentialh'^ one of metabolism. Moreover, as has 
been pointed out in several papers from this Institute, the 
growth of the rat in many respects presents characteristics 
which are eorrelatable with those of man. In view of these facts 
no great error will be made if it is assumed, until evidence to 
the contrary is brought forwai'd, that the growth changes which 
occur in the rat under the conditions which occur iu this inves- 
tigation, give an index of the response of man to like influences. 
Hence, for the present at least, the data can be taken by the 
clinician as indicating the organic changes which may be ex- 
pected to occur in man under conditions of thyroid deficiency. 
As such they are of practical importance. 

The solution of the problem as to whether or not there is 
anj' specific growth relation of the endocrines to thyroid or 
parathyroid deficiency can only be had, as the preceding papers 
show, when there is aA'ailable for analysis a large number of 
eorrelatable data obtained under rigid conditions of control, and 
from which inter-age, inter-sex and inter-organ comparisons 
may be made. Isolated investigations of the growth response 
of single organs to these deficiencies, not only provide no means 
of evaluation, but also tend to lead to false conclusions. 

Of assistance in interpreting the growth results in terms 
of possible incretory inter-relationships, and the determination 
of the paths along which such specifically acting associations 
may be exerted are the results of the biometrical analysis of 
the weight inter-relations of the organs in question in the nor- 
mal animal (9). 
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It can be assumed that a specific weight association be- 
tween any given pair of organs is evidence of a specific func- 
tional association, at least in the quantitative sense. On the 
other hand the absence of a specific weight association is no 
proof of the absence of specific functional correlation. Hence, 
negative results in this type of analysis mean nothing when 
taken by themselves. The studies as so far carried on indicate 
that the matter can not be completely clarified until accurate 
methods have been devised for the determination of the amount 
and the nature of the incretory products and of the activity of 
the organs pi’oducing them. Nevertheless, much suggestive ma- 
tei-ial is at hand, as the following pages Avill show. 

Now it has beeu found that the weight association which 
exists in the normal adult albino rat between the thyroid and 
the ovaries, pancreas and thyimis is largely dependent upon 
the body size (10). It was also found that the growth response 
of each of these organs to thyroid removal (1) (3) (4) is asso- 
ciated with that of the body as a whole. These data are, there- 
fore, consistent in that they show there is no specific rjroivth 
relation between the organs in question and the thyroid. If 
there is any specific incretory relation between these glands and 
the thyroid, this is not a major participant in their growth. 

The growth retardation Avhich is produced is, therefore, 
largely conditioned by the dependency of the organs on the 
effectiveness of the growth processes of the body as a whole, 
which in turn is conditioned by their individual type metabo- 
lism and its relation to the generalized lowering of the meta- 
bolic level eonse iuent on thyroid deficiency. 

While this generalization is true, it is also true that puberty 
introduces anothety factor. This is shown by the consistent ap- 
pearance of a /narked change in type or degree of response 
(us\ially an increased sensitivity) of the several organs to thy- 
roid removal at 'and after this period. 

Now it is ^rell known that the attainment of sexual ma- 
turity produces \profound phj'siological and chemical changes 
throughout the cyganism. But these changes are initiated by 
the increment ot\ gonadal incretory activity, — not by changes 
in the thyroid, ilence the change in growth response to tliy- 
roid removal ^ ' — -s not so imieh due to 
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a normal shift in thyroid function as it is due to a normal de- 
velopmental change in the substrate (the body and its parts) 
on vhich the function is executed. And this change in the 
substrate is due to gonadal incretorj” activity. Hence it is the 
gonadal ineretorj'^ activity vhieh is the conditioning factor in 
the change of response to thyroid removal during and after 
puberty. 

Two paths of influence are conceivable. On the one hand 
it is possible that the increased sensitivity of the various organs 
to thyroid removal during and after puberty is simply an ex- 
pi'ession of the additive effect of the genei’al disturbance plus 
the lowered metabolic level. In this case the response may 
be thought of as being largely conditioned by the dependence 
of the organs on the eft’ectiveness of the growth processes of 
the body as a whole. On the other hand it is possible that cer- 
tain inter-glandular ineretory relations participate in the pro- 
duction of the end result. 

Exact interpretation of the mechanism of the latter phase 
is impossible. Nevertheless, significant potentialities do appear 
to be present in some eases and the data do jtmtify the postula- 
tion of probable influence. 

Circumstantial evidence leads to the belief that there is a 
specific ineretory association between the adult ovary and the 
thjToid. It is therefore probable that the increased sensitivity 
of the gonad to thyroid removal when and after the ineretory 
function of the ovary is established is a re.sult of this specific 
association. 'Wliieh is to say that, although the growth of the 
ovary is largely dependent upon the effectiveness of the growth 
processes of the body as a whole, its regressiou as exhibited in 
the loss of weight when the thyroid is removed during and 
after puberty, is conditioned by a functional let-down, due to 
the loss of the thyroid which entails a disruption of the ovary- 
thyroid specific relation (1). 

Now the pancreas exhibits a .similar weight reee.s.sion (4). 
This is not to be attributed to any .sudden shift in relation of 
thyroid function to the panci-ea.s, but rather to a change in 
pancreas sensitivity engendered by the increment in gonadal 
iueretoiy activity. 

There is no evidence fi’om which a direct or specific gonad- 
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pancreas relation can be assumed. There is evidence of a spe- 
cific direct weight association between pancreas and adrenals, , 
and between gonads and adrenals in the sexually mature ani- 
mal (9). There is evidence that the adrenal is the pivotal point 
through which the interglandular weight associations are cor- 
related (10). Now the adrenals undergo a weight regression, 
when the thyroid is removed during and after puberty. It is, 
therefore, possible that the gonad change determines the adrenal 
loss of weight, which in turn participates in determining the 
increase in pancreatic sensitivity to thyroid deficiency. That 
is to say, the adrenals are probably a connecting link between 
the gonads and the pancreas in the observed reaction to pubertal 
and post-pubertal thyroid removal. Tlie data as a whole are 
also consistent with the idea expressed in an earlier paper (9) 
that the adrenals are the functional center of the endocrine 
system of the sexually mature animal. 

In the case of the thymus it is impossible to dig out from 
the data any kind of specific or direct incretory basis for the 
increased sensitivity of the organ to thyroid removal during 
and after puberty (5). One of the characteristics of the organ 
which differentiates it from the othei’s is its exquisite sensitivity 
to changes in general body conditions. This sensitivity is ex- 
pressed in a loss of weight or atrophy. The general organic 
disturbances incident to puberty produces such a loss of weight 
in the normal animal, from which recovery may be had if opti- 
mum conditions are provided. No sure evidence is had, how- 
ever, that the pubertal reaction is due to a specific gonad-thy- 
mus relation. The reaction is interpretable .just as logically on 
the basis of the natural sensitivity of the organ to a general 
bodily disturbance such as puberty is kno'wn to bring out. The 
onlj" conclusion that is at present justified is that the increased 
sensitivitj^ of the thymus is due to the summation of its normal 
reaction to the general bodily disturbance initiated by gonadal 
incretory activity and the general disharmony produced by 
thyroid deficiency. These two combined result in sub-optimal 
conditions of such degree that growth is impossible. This, then, 
as can readily be seen, is non-specific, and justifies the classifi- 
cation of the thymic reaction to thyroid deficiency as essentially 
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clue to its depeudeuee on the reaction of the body as a whole. 
It is not an acceleration of involution. ■ 

Prom the observations of Jaffe (11), that the adrenals 
play some as yet undetermined part in thjTnus involution, it 
might be inferred that this relation participates in the thymic 
reaction to pubertal and post-pubertal thyroid removal. Par- 
ticularly in view of the fact that there is a specific weight asso- 
ciation between the gonads and adrenals in the sexually ma- 
ture animal. But the facts are not consistent with the assump- 
tion, In the fii’st place th 3 Tnic regression follows thjwoid re- 
moval at 50 daj's of age, but no marked shift in adrenal grovdh 
reaction occurs in these same animals. In the second place, 
Jaffe found that thymic involution is retarded when the adre- 
nals are removad (adrenal defieiencj'), while in mj' experiments 
the tlijunus loses weight w'hen the adrenals lose weight (and 
presumably diminish in total functional output) under condi- 
tions of thyroid defieienc.v. This inconsistency of thymic reac- 
tion prevents the introduction of an adrenal factor in the inter- 
pretation. True, it ina.v be that such is present, but its in- 
fluence is quite overbalanced by the general disorganization 
incident to the lack of thyroid function. 

The testis is another organ the growth of which is not spe- 
cificallj' related to thju-oid acti\'itv (1). It differs from the 
three glands (ovary, pancreas and thymus) just discussed in 
that it is singularly resistant to the growth-retarding influence 
of tlyroid deficiency initiated before the pubertal adjustment. 
It also differs distinctly from the body as a whole, up to this 
time, both in degree and tj’pe of change in response with change 
in age at time of thyroid removal. The greater resistance is due 
to the fact that the normal type of gronth of the testis pro- 
vides a substrate which is peculiarly different from that of the 
rest of the bodj'. This is because the testis is an organ the 
growth of which up to puberty is more largely represented bj^ 
growth by increase in cell number, than is that of the body as 
a whole or its other parts. Now, since this growth by increase 
in cell numbers is less susceptible to retardation by thjwoid 
deficiency than is growth by increase in cell mass (8), it is 
obvious that the organ possessing it in relativelj* greater pro- 
portion should be more resistant to the disturbance than the 
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body as a whole or the other organs which possess a lesser pro- 
portionate representation of total growth in this form. That is 
to say, the individualitj’- exhibited by the testicular reaction 
to thyroid deficiency initiated before the completion of the 
pubertal adjustment, is not an expression of an inherent speci- 
ficity of relation to the th^'^roid, but is rather an expression of 
a specificity of growth tj'^pe resistance to the changes in effec- 
tiveness of the growth processes of the body as a whole. That 
this point of view is correct is shown by the fact that with the 
completion of pubertal developmental growth, the reaction of 
the testis to thyroid deficienej'- approximates that of the body 
as a whole, both in degree and in type. 

The testis is like the three glands already discussed, in 
that the pubertal adjustment brings about an increase in sensi- 
tivity to thyroid deficiency. But neither the expression nor 
the basis is the same. The testis undergoes no loss of weight 
or retrogression when the thyroid is removed during or after 
puberty. Moreover, evidence that specific incretory factors are 
of influence is lacking. The phenomenon is explicable on the 
basis of the normal developmental shift from a growth type 
where a large proportion of the total growth (expressed as gain 
in weight) is growth bj'’ increase in cell number, to a type where 
the proportion is more like that of the body as a whole. The 
result of this is that the testis follows tlie body weight in the 
response to thyroid removal. The conclusion, then, is that the 
growth independence of the testis to thyroid deficiency initiated 
prior to the completion of the functional developmental phase 
of growth of the organ is due to its high rate of growth by 
increase in cell number, a phase of groudh relatively resistant 
to thyroid deficiency; and that the growth reaction to thyroid 
deficiency initiated after the functional developmental phase is 
largely determined by the dependence of the organ on the effec- 
tiveness of the growth processes of the body as a whole. 

It is not to be denied that the increment in testicular in- 
eretoiy activity of puberty may participate in the reproduction 
of the end I’esult. But all the evidence points to the idea that 
this is exerted tlirough the reaction of the body as a whole, and 
not through any specific gonad-thyroid incretory relation. 

Turning now to the adrenals, it has been found (3) that the 
grovffh of these organs after thyroid removal prior to puberty. 
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parallels that of the body in weight. It is, therefore, clear that 
the effectiveness of the growth processes of the body as a whole 
is the major factor in determining the growth response to thy- 
roid deficiency initiated during this pre-puhertal phase of devel- 
opment. The changes which are brought about in the body as 
a whole by the increment in gonadal incretory activity also 
affect the adrenal substrate. Evidence is also had that thyroid 
incretory actmty is a participating factor in adrenal grou'th. 
This evidence is the fact that there is a specific adrenal thy- 
roid weight association in the adult albino rat of both sexes (9). 
and the fact that the previously existing pai’allelism between 
adrenal and body weight response to thyroid deficiency is dis- 
rupted when the thyroid is removed during and after puberty. 
The proof of the injection of the gonadal incretory factor is 
had from the increase in sensitivity (or growth regression) 
which follows thyroid removal at 65, 75, and 100 days of age. 
That this is the major factor in the increased sensitivity has 
already been shoum in previous paragraphs. That it is not 
necessarily the true factor concerned in the disruption of the 
adrenal-body weight parallelism of response is shown by the 
fact that, whereas an increased sensitivity of adrenal reaction 
occurs when the parathyroids are removad at these same ages, 
the parallelism of the adrenal-body weight response is gener- 
ally maintained. 

Hence the evidence of a specific pubertal and post-pubertal 
participation of thyroid incretory actmty in adrenal growth is 
indisputable. It maj' indeed be true that such a relation is 
effective before the pubertal adjustment, but if this is so, its 
influence is marked by the greater influence of the response 
of the growth processes of the body as a whole. 

Since it is only when the pubertal adjustment has brought 
about the change in the adrenal substrate that proof of specific 
thyroid participation appears, it is just to conclude that the 
incretory relationship of the gonads to the adrenals is a major 
factor in determining the response of the latter to thyroid 
deficiency. 

The gonads, pancreas, thymus, and adrenals possess three 
features in common with respect to their growth response to 
thyroid deficiency. The first is that they show no specific growth 
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relation to thyroid deficienc3’^ initiated before pubert3^ Their 
response is generally interpretable on the basis of the effective- 
ness of the grondh processes of the bod}' as a -whole. The sec- 
ond is that no influence of inter-glandular ineretoiy relation 
as affecting growth is evident when the th5U'oid is removed be- 
fore pubert}-. And the third is that the increment of gonadal 
ineretor}^ activit}* which comes on at pubert}' determines in all 
an increased sensitivity to thyroid deficiency, which is usilally, 
though not always, expressed b}' a loss instead of a gain in 
weight. 

To sum lip, it is apparent that in addition to being snb- 
.ieeted to the growth-disturbing effects of the lowered metabolic 
level, the response of the organs to th3Toid removal during and 
after puberty is conditioned b}"- new influences. These are; a 
possible specific or direct gonadal incretory influence; the gen- 
eral bodil}' disturbance and change brought about b}' the in- 
crement of gonadal iucretor}' activit}'; the possible inter-media- 
tion of a specific gonad-th3'roid incretoiy association; and the 
incretoiw co-ordination of the adrenals. It is quite possible 
that all of these factors are participants in the reaction. On 
the other hand, the data seems to justif}' the opinion that their 
relative influence differs with the different organs. Wliich of 
course is what is to be expected on the basis of inherent organ 
differences in metabolic activit}*^ and function. 

Turning now to the h3"poph3'sis. we have an organ which 
is distinetl}' different from the others in that it is quite clearly 
specifically affected b}’’ th3'roid deficieuc}' (2). Its growth I’e- 
sponse to thyroid lack does not parallel that of the bod}’- as a 
whole. No evidence is had that the increment of gonadal incre- 
tory activity in the male has any influence whatsoever. In the 
female, on the other hand, while a gonadal incretory influence 
is evident, it does not produce the same type of reaction (re- 
cession) as in the other organs. 

A further sex difference is present in that the gland does 
not undergo hypertrophy in the female save when the thyroid 
is removed at the height of puberty (65 days of age). These 
sex differences are consistent with the fact that there is a spe- 
cific gonad-ln^pophysis weight association in the adult female, 
but not in the male (10). Prom this it is clear that a sex dif- 
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fereuce in gonadal ineretoiy function (or perhaps a sex diifer- 
ence in organic constitutional functional make-up) is the con- 
tributing factor to the sex difference in hjT)oplyseal response. 

It is also clear that the hypophysis in the female is subject to 
ovarian incretory influence. This brings up the question of ' 
sex specificity in ineretoiy alignment, a matter of great prac- 
tical as -well as biological interest. This phase of the problem, 
however, must be left for another paper. 

Coming back to our main thesis, viz., the difference between 
the reaction of the hypophysis and that of the other organs to 
thyroid deficiency, no hint is had in the male of the participa- 
tion of any other incretory activity. This is consistent with the 
fact that the hypophysis in this sex exhibits no specific weight 
association with any of the other glands of internal secretion, 
save the pancreas. It may be that this relation participates 
in the hypophysis reaction to tlyroid deficiency, but if so it is 
masked by the specific influence of the thyroid in producing the 
hypoplyseal hypertrophy. 

Of the five organs being reviewed in this paper, two only 
show convincing evidence of specific growth or weight relation 
to thyroid deficiency. These two, the adrenals and the hypoply- 
sis, are also tlie only two which are almost exclusively endocrine 
in function. This, therefore, brings up the idea that if it were 
possible to measure the constituents of endocrine function in the 
pancreas, gonads and thymus (sic), it might also be found that 
this part of these organs is also specifically related to the thy- 
roid, and that it is the groivth reaction of the organ as a whole 
which masks or prevents tlie expression of the relation of the 
part. 

Emphasis should be given to the fact that these supposi- 
tional associations, as well as those already established have 
been found to be, are probably conditioned if not determined 
by the stage of development of the organism, particularly that 
stage which is concerned in the development of sexual maturity 
ndth its increment of gonadal incretory aetivitj\ 

If a growth comparison of the several organs under con- 
ditions of thyroid deficiency is made, it is found that the order 
of decreasing growth capacity is pretty generally: hypophysis, 
gonads, adrenals, pancreas, tlijunus. This holds for both sexes 
and all ages, with three exceptions. 
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A reciprocal shift in position of the adrenals and pancreas 
occurs in the thyroidless males of the 65 and 100-day-old series. 
In the females of the 100-day-old series the ovary goes from the 
seeond to the fourth position, all the other organs retaining 
their respective places. 

Although no conclusion can he made as to the causes of 
these misalignments, certain data suggest possible bases for ulti- 
mate interpretation. 

The pancreas in the adult male is somewhat specifically 
correlated with the hypophysis, thj’mus and adrenals in weight 
(10). It is, therefore, possible that the changes induced in 
these organs by thyroid deficiency are participating factors in 
those of the pancreas. On the other hand, the adrenals are 
specifically correlated with the thyroid and to a greater degree 
than with the pancreas, while the pancreas shows uo specific 
Aveight association with the thyroid at all. Hence, it is possible 
that the shift is initiated by the adrenals rather than by the 
pancreas. 

In the case of the ovary it may indeed he that the marked 
increase in I'elative sensitivity lies in the fact that the body 
itself lost weight in this group (the 100-day old series). For it 
is well known that the ovary is more liable to undergo a greater 
loss of Aveight in conditions of under-nutrition, than are any of 
the other organs of this series, save the thymus. 

IIoAvever that may be, the fact remains that the differential 
response is remarkably uniform in character, notAvithstanding 
the great changes in the intensity or degree of individual 
reaction. 

Certain implications are dezuvable from this uniformity. 

Noav it is obvious that each separate organ is characterized 
by the possession of a specific type of functional metabolism 
which is superimposed on or interrelated Avith the general type 
common to all living ceils of the body. It is this specific type 
AA^hich not only sets the organ apart as a functional entity dis- 
tinct from the others, but Avhicli also participates in the deter- 
mination of the characteristic groAA’th rate, under abnormal as 
Avell as under normal conditions. 

The imiformity noted above, therefore, indicates that the 
disharmony induced by thyroid deficiency reaches and maintains 
a state of equilibrium, so that the individual groAvth or organ 
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size reaction also readies and maintains its characteristic rela- 
tion to that of the others regardless of developmental changes or 
differeuces in sex factors of influence. That is to say, systemic 
qualitative relations are independent of developmental or sex 
differential factors. 

This ability of the thyroidless rat to equilibrate its growth 
relations has already been pointed out in an earlier paper (8 J . 

The way in which each individual organ maintains its posi- 
tion in relation to the others regardless of developmental and 
sex differential factors, shows that the relation of the individual 
organ to the effectiveness of the gronth processes of the body as 
a whole, is the prime factor in the determination of the relative 
growth response to thyroid deficiency, and that specific relations 
to the thyroid (save in the case of the hypophysis), or to the 
other incretory forces are not effective factors of immediate influ- 
ence. That is to say, it is not the specific functional relation of 
any particular organ of this group to any other, but it is the 
specific relation of the individual organ to the sum total of the 
conditions produced in the body as a whole, which determines 
its relative reaction to thyroid deficiency. 

These data justify a reiteration of the general principle that 
the organism must be considered as a functionally interlocking 
whole, and not as an aggregate of discrete and separately func- 
tioning parts. 


PARATHYROID RELATIONS 

The symptomatology of parathyroid deficiency has given 
rise to the belief that the parathyroids protect the organism from 
developing a neuro-toxic state. The mechanism through which 
this protective function is executed has yet to be established. 
Whether it is through a regulation of the calcium exchange; 
whether it is through a prevention of the formation or accumu- 
lation of some neuro-toxic substances analogous to the guani- 
dines, or whether the two processes are combined, are problems 
still to be solved. 

Since the present studies deal with the role of the para- 
thyroids in growth, it is not the place to go into a discussion of 
the conflicting data concerned with the causation of tetania para- 
thyreopriva. All that is sufBcient and necessary here is to de- 
termine whether the evidence justifies the conclusion that a 
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function of the parathyroids is directly or specifically concerned 
in growth and development. 

The analysis of the course of growth of the body as a whole 
subsequent to parathyroid removal at different ages (8) led to 
the conclusion that; “The pai’athyroids are not concerned in 
growth except in so far as they protect the organism from the 
grovdh retarding influences exerted by toxic products resulting 
from parathyroid deficiency. The retardation of growth which 
obtains is largely attributable to a lowering of the nutrient level 
following a disturbance in effectiveness of the digestive system 
due to the response of the sympathetic system to the toxemia.” 

In essence, the growth of the body as a whole is not specific- 
ally related to parathyroid activity. 

The growth response to parathyroid deficiency, of any par- 
ticular organ of the group being studied may be determined by 
the relation of its own type of metabolism to the lowered nutri- 
tional level; by the reaction of its own type of metabolism to 
the sum total of the changes produced by the disturbance; by 
any specific co-ordinating relation which may exist between its 
ineretory functions and those of the parathyroids ; by any other 
inter-glandular ineretoi'y associations which may be present, or 
by combinations of these several factors. 

It has been found that the growth of the gonads (1), hypo- 
physis (2), adrenals (3), pancreas (4), and thymus (5) is not 
specifically related to parathyroid activity. If there is any 
specific ineretory relation betAveen these glands and the para- 
thyroids, it is not an evident participant in their groAvth. 

The groAvth retardation Avhich does occur in conditions of 
parathyroid deficiency, is largely conditioned by the relation or 
dependency of the organs on the effectiveness of the growth 
processes of the body as a Avhole. That is to say, by the sum 
total of the changes produced by the glandular removal. This 
is shoAvn by the fact that the groAvth of the organs in general 
parallels that of the body weight in its response to parathyroid 
removal at the different ages. 

Since this finding is like that derived from the study of the 
organ response to thyroid deficiency, it is additional support for 
the belief that the basic cause of the growth disturbance is the 
same in both types of glandular deficiency, viz., a condition of 
essential undernutrition. 
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The introduction of gonadal incretory activity which takes 
place at puberty is a secondary factor conditioning the reaction 
of the several glands to parathyroid deficiency. As pointed out 
earlier, this influence may be exerted through the change it 
produces in the body as a whole, or it may be exerted through 
specific inter-glandular incretorj’^ associations. 

The response of the pancreas (4) and the thymus (5) to 
pai-athyroid deficiency initiated when this stimulus is in force 
is apparently determined by the general body response and not 
by any specific relation of the organs to gonadal activity. The 
same is true in the case of the h 5 'pophysis (2) of the male. In 
the female, on the other hand, evidence is given that the pubertal 
surge in ovarian incretory activity has a specific influence on 
hj'pophyseal response. This sex difference is consistent with the 
fact that there is a specific gonad-hypophysis weight association 
in the adult female, but not in the male (10). 

The grottdh of the testis is highly resistant to the lowering 
of the nutritional level brought about by parathyroid removal. 
The organ thus exhibits the same specific tjiDe of reaction to 
thyroid and parathyroid deficiency. The basis of the specificity 
is the same in the one case as the other, i. e., a greater relative 
resistance of growth by increase in cell number to metabolic dis- 
turbances of this type, combined with a greater relative propor- 
tion of total growth being represented in the testis by growth by 
increase in cell number, than is present in the body as a whole 
or its other parts. The partial identity of relationships is at one 
and the same time an explanation and a proof of the justness 
of the interpretation, as well as of the belief that the growth 
disturbances following thyroid and parathyroid removal are 
based on a common underlying condition (8), viz., a condition 
of essential under-nutrition. 

Notwithstanding this specificity, the pubertal surge in 
gonadal incretory activity conditions an increased growth re- 
tardation of the organ in parathyroid removal. This is quite 
like that experienced by the body in weight. Henee it is prob- 
able that the new stimulus acts through its effect on the body 
as a whole in determining the response to -the glandular defi- 
ciency, rather than in any specific way. In this respect, then, 
the testis is quite like the hypophysis, pancreas and thymus. 
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Body size factors are the apparent determining cause oi 
ovarian growth retardation in conditions of parathyroid de- 
ficiency initiated at aiij' stage of development prior to the com- 
pletion of the pubertal adjustment, i. e., 100 days of age. Para- 
thyroid removal at this time is followed by a loss of weight or 
atrophy of the ovary, notudthstanding the fact that body growtii 
continues. This is indication that the sexually mature ovary is 
quite sensitive to conditions brought about by parathyroid de- 
ficiency, and a hint that the relation is specific. It is only a 
hint, however, and conclusion must be held in abeyance. 

The adrenals also, in the female, show no evidence of spe- 
.cifieity of reaction until parathyroid removal at 100 days. Their 
growth response to the deficiency initiated prior to this time is 
largely determined by the relation to the sum total of the body 
changes. The interruption of the parallelism, which is expressed 
by a loss of weight, is probably due to a direct influence exerted 
by the incretory functions of the ovary. This conclusion is 
based on the fact that there is a specific positive adrenal-ovary 
weight correlation in the adult female (9). Although the path 
of action is not determinable at present, the evidence favors the 
idea that the initiating agent for the increased sensitivity to the 
parathyroid deficiency arises in ovarian incretor.y function, 
rather than from adrenals, or from any specific relations of the 
adrenals to parathjn-oid function at this time. 

In the male, the increment of gonadal incretory activity 
brings about a marked increase in sensitivity of the adrenals to 
parathyroid deficiency which is expressed as a loss of weight. 
This is also consistent with the fact tliat the testis is specifically 
and positively correlated in weiglit witli the adrenals. 

Prom this brief description it is seen that direct influence 
of gonadal incretory function on the reaction to parathyroid 
deficiency can be postulated in several cases. The mode and 
path by which this influence is exerted is, however, unknown. 
It is also unknown whether such influence is acting in the ease 
of the pancreas, thymus and hypophysis of the male, and ma.sked 
by, the greater intensity of relation of the organ to the respons(> 
of the body as a whole, or whether there is an organo- and sex- 
specific distinction. For the sake of simplicity, if for nothing 
else, I am inclined for the present to favor the former conception. 
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To sum up : 

The major factor determining the growth response of the 
glands of internal seci’etion to parathyroid deficiency is the rela- 
tion of the groM’th of the individual organ to the effectiveness of 
the growth processes of the body as a whole. A secondaiy factor 
of importance is introduced with the increment of gonadal incre- 
tory activity which takes place at puberty. This new addition 
to the endocrine complex seems to exert a direct and specific 
influence on the response of the ovary and hypophysis of the 
female, and the adrenals of both sexes, to the general conditions 
brought about by parathyroid removal, though it does not dis- 
place their dependence on the body processes as a whole. In the 
case of the pancreas, thymus, testis, and hypophysis of the male, 
the gonadal incretory influence is not made manifest as a direct- 
acting factor, but as a factor which specifically affects the growth 
effectiveness of the body as a whole, and through this indirectly 
the growth reactions of the organs named. 

A study of the differential response of the several organs 
shows that there is no such uniformity of directional difference 
in degree of response as is exhibited when the thyroid is removed. 
The inconsistency cannot be traced to the age of the animal at 
the time of glandular removal. It is also sex indifferent. 

Since it is indubitable that a basic cause of growth retarda- 
tion is the same in each type of glandular deficiency, e. g., a con- 
dition of essential under-nutrition, it would, a priori, be expected 
that the relative growth response of the several organs would 
show the same uniformity in the one group as in the other. 
Hence the chaos in parathyroidectomized rats as compared with 
the consistency of relative response in the thyroidless groups is 
apparently out of line with the principle underlying my inter- 
pretation. This straw-man is easily disposed of, hoAvever. 

The study of the course of growth in body Aveight after 
parathyroidectomy led to the conclusion that there is an alternate 
accumulation and disposal of growth-retarding products in these 
animals (8). Therefore, since each organ has its indiAudual rate 
of growth, which is dependent not only on the effectiveness of 
the growth processes of the body as a whole, but also on its own 
characteristic functional type, it is obvious that the groAvth rela- 
tion of a given organ would not necessarily Bear the same time 
relation, to a given cycle as that of another organ. One would 
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respond less rapidty than the other to the increase and decrease 
in development of the growth-retarding conditions. It is also 
possible that the different series would be at different stages in 
the cycle at the stated age at which they were all killed (150 
days) and the organs removed and weighed. Hence the size or 
condition of an organ in one series would not be expected to be 
in the same relative position with regard to another, as in a 
different series, at any given moment, such as the termination of 
the period of observation. 

In the case of thyroid defieienc}' eonditions are quite dif- 
ferent, for here there is merely a steady and consistent lowering 
of the metabolic rate, and no evidence of alternate accumulation 
and disposal of toxic products acting indirectly to retard growth. 

The group response of the organs to parathyroid deficiency 
is further differentiated from that caused bj' thyroid removal by 
the fact that the groudh retardation eaused by the former is 
generally less than that brought about by the latter. This indi- 
cates that the lowering of the metabolic rate by thyroid removal 
produces a greater inadequacy of materials available for growth, 
than does the lowering of the nutritional level which occurs on 
parathyroid removal. 

The same difference in response to the two types of glandu- 
lar deficiency is exhibited by the bodj’’ as a whole. This, com- 
bined with the fact that the parallelism of organ groudh response 
with that of body weight is closer in the case of the parathyroid- 
less than in the case of the thyroidless groups, is further sup- 
port, if any is needed, for the conclusion that the major factor 
in the growth reaction of the group is, in both cases, the relation 
to the effectiveness of the growth processe.s of the body as a 
whole. 

It can be postulated as a general biological principle that 
individual organ differences in growth reaction to a common dis- 
turbance type, are accentuated and brought into greater relief, 
the greater the underlying cause of the disturbance is distorted 
away from the norm. Hence the lesser parallelism between 
organ and body-weight growth response to thyroid removal is 
probably due to the greater reduction in the materials available 
for growth, which is brought about by the lowering of the 
metabolic level. 
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Wliile it is possible that differences in thyroid and para- 
thjn'oid incretory participation, in a specific instead of a general 
regulatory sense, may be participants in the production of the 
differences in organ and body-weight group parallelism, no evi- 
dence is available in support of the idea. In the light of present 
knowledge, therefore, the phenomenon is more logically explained 
as in the preceding paragraph. 

SUMMARY AND GONCUUSIONS 

This paper presents a correlative review of the growth re- 
sponse of the endocrine group of organs (hypophysis, gonads, 
adrenals, pancreas and thymus) to thyroid and parathyroid 
deficiency initiated at different stages of development in the 
post-natal life of the albino rat of both sexes. 

The evidence available justifies the belief that the incretory 
activitj” of the parathyroids is not specifically concerned in the 
grovdh or development of any of the other glands of internal 
secretion. The major factor in the production of the growth 
retardation of these organs, is the close relation of their growth 
processes to those of the body as a whole. These latter are 
reduced in expression because of the virtual lowering of the 
nutritional level resulting from parathyroid removal. 

In the ease of the thyroid the evidence points to the conclu- 
sion that there is a specific incretory association between this 
organ and the hj'pophysis, adrenals during and after puberty, 
and the ovary, in the adult animal. It is probable that this 
association participates in the determination of the growth reac- 
tion to thyroid removal. No such specificity of relation is ex- 
hibited by the testis, pancreas and thymus of both sexes, and the 
adrenals before puberty. Hence the growth of these organs is 
apparently not specifically related to thyroid function. 

The principal factor of influence in all cases save the hypo- 
physis is, however, the relation of the growth processes of the 
individual organ to the effectiveness of the general growth pro- 
cesses of the body. The reduction which is caused in the latter 
by the lowering of the metabolic rate consequent on thyroid 
removal, is the essential basis of the growth retardation observed. 

The increment of gonadal incretory activity which takes 
place at puberty is a secondary factor conditioning the reaction 
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o£ the several organs to both thyroid and parathyroid deficiency. 
Evidence is had that this influence may be exerted either 
directly, or indirectly through the production of a general bodily 
disturbance. The details are to be fonnd in the text. 

The several organs exhibit a upiformitj’’ of growth-retarda- 
tion relationship after thyroid removal which is pretty consist- 
ently independent of the age or stage of development at which 
the tlyu'oid is removed, and which is sex-indifferent. The order 
of the series, on the basis of decreasing growth capacity, is: 
hypophysis, — gonads, — adrenals, — pancreas, — ^thymus. 


iiiiiniouit .vi‘H V 

1. Hammett, F. S. : Studies of the thyroid apparatus. XXLXIII. The 
role of the thyroid apparatus in the growth of the reproductive 
system. Am. J. Phj-siol. (Balt.), J92G, 77, 527-517. 

2. Hammett, F. S.: Studies of the thyroid apparatus. XXXIV. The 
role of the thyroid apparatus in the growth of the hypophysis. 
This Journal, 1920, 10, 145-161. 

S. Hammett, F. S. ; Studies of the thyroid apparatus. XXXV. The 
role of the thyroid apparatus in the growth of the adrenals. This 
Journal, 1926, in press, 

4. Hammett, F. S. : Studies of the thyroid apparatus. XXXVI. The 
rOle of the thyroid apparatus in the growth of the pancreas. This 
Journal, 1920, in press. 

5. Hammett, F. S.; Studies of the thyroid apparatus. XXXVII. The 
r61e of the thyroid apparatus in the growth of the thymus. This 
Journal, 1926, 10, 369-3S3. 

6. Kendall, B. C.: Isolation of the iodine compound which occurs in 
the thyroid. J. Biol. Chem. (N. T.), 1919, 30, 125-147. 

7. Plummer, H. S. & Boothby, M.: Specific dynamic action of 
thyroxin. Am. J. Physiol. (Balt.), 1921, 55, 295-296. 

S. Hammett, F. S. ; Studies of the thyroid apparatus. XXIX. The 
role of the thyroid apparatus in growth. Am. J. Physiol. (Balt.), 
1926, 70, 69-91. 

9. Hammett, F. S. : Interglandular associations. (A statistical study.) 
Preliminary report. This Journal, 1925, 0, 297-300. 

10. Hammett, F. S.: A biometrical study of the weight interrelations 
of the glands of internal secretion. J. Metabol. Research (Morris- 
town, N. J.), in press. 

11. Jaffe, H. L,.: The influence of the suprarenal gland on the thymus. 

III. Stimulation of the growth of the thymus gland following 
double suprarenalectomy in young rats. J. Exper. Med. (Balt.), 
1924, 40, 753-759. 



CONGENITAL SYPHILIS AND GIANTISM^ 

WILLIAM C. MENNINGER, M.D. 

TOPEKA, KANSAS 

The following case is of interest because of the association 
of congenital syphilis and unusual development of the bony 
skeleton. The immediate eanse for hospitalization was advanced 
pulmonary tuberculosis. 


CASE REPORT 

J. W., aged 21, single, born in the United States. 

Family History : Paternal grandfather and grandmother were 
under 5 feet 8 inches in height and all siblings were short. Father 
was 6 feet 2 inches tall, and died of tuberculosis. Information re- 
garding maternal grandparents was unobtainable. Mother was 5 feet 
10 inches tall. She was very queer, passing close friends and even 
relatives without speaking, and refusing to admit callers to her home. 
She was always a mystery to her relatives, who believed her expan- 
sive ideas about great wealth, although there was no evidence of 
such. She died with what was termed “necrosis of the roof of the 
mouth,” which “ate away her nose and mouth.” One maternal aunt 
died suddenly with “throat trouble." One maternal uncle had throat 
trouble and throughout life talked with a thick nasal voice. Two 
other uncles were known to have had throat trouble of a vague na- 
ture, one of whom is supposed to have died from it, and the cause 
of death in the other was unknown. 

Siblings: There were no Icnown miscarriages, and definite syphi- 
lis in the family was unknown, but the information regarding this 
point was inadequate and indefinite. One child died at the age of 
2 years of “summer complaint,” and was known to have had convul- 
sions throughout its life. The second child died at the age of eight 
mouths of “spinal meningitis.” 

Past History: The patient had scarlet fever when a child, in- 
fluenza at the age of 20 which was followed by tonsillectomy. He 
had some ulcer-like lesions on his kgs when a small child. There 
was no history of convulsions or central nervous system disease. 

He was obliged to attend an ungraded school and even then ex- 
perienced difficulty in making satisfactory progress. He was always 
readily managed; he worked and played well with other children. It 
was found that he could do forms of manual labor in which no spe- 
cial intellectual requirement was necessary. He had worked for about 
two years as a press feeder in a print shop at twenty dollars a week. 

•From tho Second Metlicnl Uirlsion. Btdlevu** ITo'^nital. and the Department 
of irediclne, Cornell VnivowUx CollcKe ‘Nov* York 
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Present Illness: Three weeks before admission to the hospital 
the patient had been exposed to inclement weather and caught cold. 
He developed a sore throat and a few days later a pain in his right 
chest. This shifted to his left chest and persisted. There was a 
sharp, knife-like pain on inspiration. He felt feverish and chilly. 

Physical Examination: The patient was a markedly emaciated 
young adult, moderately anemic, who appeared chronically ill, and 
coughed occasionally. He was 76% inches (194.3 cm.) tall, weighed 
132 pounds (60 kg.), arm span 76 inches. Temperature ranged 
slightly above normal. 

Head: Patient had a triangular shaped face with prominent 
frontal bossae; there was a slight asymmetry of the face about the 
nose. 

Eyes: Pupils were equal, round, but reacted sluggishly through 
a restricted arc; there was a noticeable exophthalmos. 

The nose and ears and sinuses were normal. 

Mouth: The teeth were very irregularly formed and in poor 
alignment. The upper incisors showed a white line and lateral in- 
cisors were hypoplastic, tending to be peg-shaped. The central in- 
cisors were typically notched (Hutchinson’s). The palate was very 
high and narrow; tongue slightly coated; tonsils small. 

Neck: There was a small group of submaxillary and posterior 
Isonph nodes, enlarged on the left side. The thyroid was palpable 
but not enlarged. 

Chest: The chest was symmetrical and normally developed, but 
markedly emaciated. There were numerous fine moist rales in the 
apices of both lungs, more numerous on the right side. There was 
slight dullness to percussion on both sides. Breath and voice sounds 
were distant over both upper lobes. 

Heart: The cardiac area was not enlarged; there was a short 
hazy loud systolic and a snappy diastolic sound. The aortic sound 
was extenuated; there were no murmurs, and the rate was regular 
and not rapid. 

Blood Vessels: All palpable vessels were noticeably thickened 
but compressible. 

Abdomen normal. 

Genitals normal. Normal distribution of pubic hair. 

Extremities: Normal except for emaciation, and there were 
many small ulcer scars on both shins. The spine .showed a slight 
kyphosis. There was a very marked exaggeration of the carrying 
angle of the elbows, and the upper third of the tibiae were markedly 
roughened. The hands were excessively large and he wore a num- 
\ber 12 shoe. 

Neurological Examination : Ophthalmoscopic examination was 
negative; the pupils were equal, round, and reacted sluggishly through 
a restricted arc; they reacted slightly to convergence, and the con- 
sensual reflex was present. There was no nystagmus. There 'was a 
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slight facial asymmetry, an asymmetrical pharynx, a nasal lisping 
speech. He "was slightly deaf in both ears. The superficial reflexes 
(corneal, pharyngeal, abdominal and cremasteric) were all present 
and approximately normal. The deep reflexes were greatly increased 
and there were bilateral ankle and knee clonuses. No gross sensory 
changes were noted. The gait was unsteady and he showed a general 
weakness, probably from emaciation. 

Mental Exwminatio-ii: The patient had no obvious perceptual 
difficulties, but had a low intellectual status. He finished seven grades 
in school, failing in two. He placed the capital of New York as 
Washington, located Pennsylvania as “some place out in New Jer- 
sey,” and was unable to name any other states than New York. He 
failed to recognize the names of Massachusetts or Canada. He made 
many mistakes in simple arithmetic, being unable to correctly mul- 
tiply 8 times 8, or subtract 50 minus 20, or 15 minus 7, to give the 
answer to % of 10, and numerous similar tests. His thought con- 
tent was childish and his judgment undeveloped. There had been 
no disposition change, and his emotional trend was unusually happy 
and optimistic, with an even stable temperament. He had shown no 
misconduct. He was interested in his surroundings and sociable with 
his fellow patients. 

Laboratory Data: White blood cells, 8,400, neutrophiles 60%, 
small lymphocytes 28%, large lymphocytes 2%, large mononuclears 
87o, eosinophiles 2%. The urine on two examinations was normal. 
The serum Wassermann was negative. The spinal fluid was clear 
and under normal pressure. There were eight cells (lymphocytes) 
per cubic millimeter and a normal reduction of Benedict’s solution. 
The globulin tests were negative; the Wassermann was negative, and 
the colloidal gold read 0000000000. 

X-Ray Examination: The skull showed a type of osteoporosis, 
a stigma which we have found often in undoubted cases of congenita! 
syphilis and which we are inclined to believe is due to the syphilis 
(18) . The sella turcica was normal in size, shape and position. ' The 
tibiae showed no changes. The roentgenogram of the chest showed 
tuberculosis of both apices with cavity formation in the right. 

Diagnosis: Latent systemic congenital syphilis, with generalized 
skeletal overgrowth and pulmonary tuberculosis. 

DISCUSSION 

The diagnosis of congenital S3’philis in this case was made 
despite the negative serum Wassermann, and normal spinal 
fluid. It is based on the general history and the many somatic 
stigmata, . osteoporosis of the skull, prominent frontal hossae, 
pupillary reactions, slight facial asymmetry, high arched palat<‘, 
Hutchinson’s teetli and other dental anomalies, increased carry 
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ing angle of the elbo^YS, roughening of the upper third of the 
tibiae, tibial scars, and thickening of the palpable arteries. The 
feeblemindedness may or may not he related to the congenital 
syphilis, hut the writer is inclined to associate it with it. 

The diagnosis of congenital syphilis in the presence of the 
negative "Wassermann reaction may be questioned, but there is 
much opinion supporting the view that eongenital syphilis may 
be present in the adult without a positive Wassermann reaction, 



Left — Lorrain typo of infnntHism. Height 5 ft. 2 in. 
Right — Pvoscnt case of giantism. Height C ft. 4Vj in. 
Both are approximately the same age. 


definitely expressed by Leredde (16), Du Bois (6), Stoll (25), 
Higoumenakis (11), and others. Whether such cases are re- 
garded as having no active syphilis or as the damaged goods of 
a systemic maternal toxin is a question around which much 
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debate has arisen. The majoi'ity of such cases will show definite 
progress Avhen given antiluetic therapy. The spinal fluid in 
this case was also normal, the Wassermann and eolloidal gold 
being negative. It is generally i-ecognized that the spinal fliiid 
in congenital syphilis may be normal even in the presence of 
gross central nervous system damage [von Gndfeld and Meyer 
(27). Solomon (24), Boxiuhoure (3), and Tezner (26)]. 

The association of congenital syphilis with tuberculosis is 
frequently reported, and many excellent papers have been writ- 
ten discussing the relationship between these two [Lereboullet 
(15). Munro (20), Hollander and Narr (12), etc.]. The con- 
sensus seems to be that syphilis is a predisposing factor to a 
subsequent infection of tuberculosis, but any direct relation- 
ship has not been proven. 

Tlie literature in the field of skeletal overgrowth connected 
witli congenital S3'philis is rather scant. 

E. Fournier (7) discusses the disturl)ances of grovdh, in- 
cluding giantism as well as dwarfism, in his Paris thesis of 1898, 
which inifoidunatel.v the writer has not been able to obtain. It 
is discussed, however, b.v Ba.ssoe (2), Barthelemy (1), and 
Hutinel (14), and Castex and Waldorp (5). He includes in 
his thesis a case reported bj' Buhl among instances of giantism 
associated Avith congenital SA-philis. The case is summarized 
in detail bA- Bassoe, Avho states that for no very clear reason it 
Avas regarded b.A' Fournier as a case of congenital s.vphilis. It 
Avas probably included, as suggested b.v Ca.stex and Waldorp 
(5), because of the extensive hypei’ostosis of the skull, a stigma 
recognized bA' Fournier as sj’^philitic. 

Sirena (23) pre.sents the case of a male, 240 cm. high, 
AA-eighing 213 kg., of normal parents. He died at the age 
of 20 from nephritis. Postmortem examination shoAved an over- 
deA'elopment of the skeleton, sjmo,stosis of the skull sutures, single 
breast bone, osteoporosis of the girdle bones and extremities, 
and tremendous increase in size of all the Auseera. He believed 
that the process .started A'ery early in childhood, and the changes 
AA'ere clearly luetic. 

Nobl (21) repoids the case of a 26-.vear-old male shoAving 
mam' luetic signs in which there Avas an excessive skeletal de- 
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velopment, hypertropliic osteoarthropathy, and extreme albumin- 
uria, He believed the condition dependent upon syphilis. 

Fuchs (8) reports a male, 26 years old, whose mother had 
had six abortions, and one of whose brothers died at the age of 
one year of syphilis. The patient was 188 cm. tall and weighed 
88 kg. He presented enlarged lymphnodes, slightly undevel- 
oped genitalia, one arm larger than the other, and a nephritis 
which was helped by antiluetic therapy. 

Wieting (29) reports an 18-year-old giant of 215 cm. (or 
if the kyphoscoliosis and knee deformity shortening were added, 
225 cm.) without marked disproportionate body, except the 
scapulae. There was a local hyperplasia of the distal bones of 
the arm, tibia and femur, deformity of the vertebral column by 
kyphoscoliosis, and gen\\ valgum. The mother of the patient 
was definitely luetic. 

Pel (22) repoz'ts a ea.se of a 16-year-old male ■with acro- 
megaly and infantilism who also had an infantilistic sister. The 
testicles appeared to be normal but the penis was little de- 
veloped. The patient was 197 cm. tall, but weighed only 72.5 
kg. There were no definite stigmata of S 3 rphilis although the 
father had contracted syphilis two years previous to his mar- 
riage, and the mother had had five abortions. Pel regards the 
probable cause as congenital syphilis. 

Levi and Franchini (17) describe a case of an acromegalic 
giant, a male 66 years old, 199 cm. tall, who gave a positive 
Wassermann test, Argyll Robertson pupils, slight optic atrophy 
and other signs of tabes. Bassoe, in reviewing the case, states 
he probably had hereditary syphilis. 

Gazzolo (9) reports a case of a 28-year-old patient with 
generalized acromegalic features. Hereditary syphilis was re- 
garded as the causal factor because of positive ‘Wassermann re- 
action, pigmented scars on the shins, slightly unequal pupils, 
and amelioration following mercurial treatment. The skull was 
not radiographed. 

Marriotti (19) reported a case of a male 19 years of age 
vdth extremely long feet and hands. A roentgenogram of his 
skull showed a small sella turcica which was regarded as indi- 
cative of pituitai’y insufficiency. Infantilism also was present. 
The Wassermann test was positive and after vigorous syphilitic 
treatment the secondary sexual characteristics developed, the 
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pituitary bodj" became enlarged and the patient became much 
more alert mentally. 

Hutinel (14) is conservative regarding bis opinion as to 
the role of congenital S 3 ’pbilis in giantism, but suggests that it 
maj" be the cause of the changes in the genital glands or even 
in the thyroid which occasionally result in giantism. He quotes 
the thesis of E. Fourniei’, Delphjq and R. Barthelemy (1). Such 
a ease is reported by Werther (28), who reports the case of a 16- 
j-ear-old male with unusuall 5 >- long lower extremities whose gen- 
itals were the size of a boj’- of 6 j’-ears. 

In their extensive work on the endoerinopathies associated 
with congenital syphilis, Castex and Waldorp (5), under the 
discussion of the pituitary, brieflj^ mention giantism. They 
present a case of a male of 26 jmars of age, with many signs 
of congenital syphilis, and a positive "Wassermann test, who is 
described as being of uuusuallj’^ large stature “with a tendencj^ 
to giantism.” The actual bight is not given. 

In the present ease presented, in ^dew of the fact that the 
genitalia were apparently normal and a roentgenogram of the 
skull failed to show changes in the sella turcica, it is specula- 
tive whether the skeletal overgrowth may be regarded as gonadal 
or pituitarj' in origin. Regarding his sexual development, the 
patient stated that he had never had coitus but said he fre- 
quentlj’’ had erections and oecasionallj’ had desire for it. There 
was some evidence of acromegaly, particularly noticeable in 
large hands and feet. During the peidod since puberty, con- 
tinued oversecretion of the pituitary had changed the picture 
from simple giantism to early acromegalic giantism. The ques- 
tion as to whether the patient was primarity a youthful giant 
or a ease of acromegaty makes little difference, if we agree with 
Brissaud and Miege (4f, and Hutchinson (13), since it is gen- 
erally regarded that when acromegaly is associated with giant- 
ism the latter alwa.ys appears first. 

The case is unusual in that it presents the association of 
skeletal overgrowth with congenital s.vphilis. Because of the 
fact that so many of the stigmata characteristic of congenital 
s.vphilis were present, it may be the cause of the growth dis- 
turbance, partieularty in view of the numerous references in 
the literature to congenital .svphilis and the endoerinopathies. 
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CLINICAL SYIklPTOaiATIC HYPEREPINBPHRINISM 


SHEPARD SHAPIRO, M.D. 

NEW YORK 

Evans’ demonstration that the prolonged administration 
in rats of a potent extract obtained from the anterior lobe of 
the hypophysis produces a condition of acromegaly established 
what was long believed clinically, that this disease is caused by 
excess secretion of the anterior lobe of the hypophj-sis. Of the 
numerous clinical “hyper” syndromes this is the only one 
which up to the present time has been proved by unequivocal 
experimental evidence. 

Whether exophthalmic goiter is actually caused by thyroid 
hypersecretion still remains to be proved. Although it is true 
that it has not been possible to produce the symptom-complex 
in animals by feeding thyroid, nevertheless, many clinicians, 
\vith a certain amount of justification, as will be pointed out 
presently, consider the disease clinically as “hyperthyroidism.” 
Their justification lies in: (1) Thyroid overgrowth is an al- 
most constant accompaniment of the disease.* (2) The out- 
standing pharmacologic action of thyroxin is to increase heat 
px'oduetion. Increased heat pi’oduction, moreover, is one of 
the most constant clinical findings in active exophthalmic goiter. 
This is further supported by the fact that thyroidectomy lowers 
heat production and that a subnormal respiratory exchange is 
characteristic of thyroid insufficiency. 

On the basis of the knoxvn pharmacologic actions of epineph- 
rin a clinical syndrome is herein depicted which maj' be de- 
scribed as “Clinical Symptomatic Hyperepinephrinism.” The 
outstanding pharmacologic actions of this internal secretion 
are fii-st, its pressor, and second, its metabolic effects. 

The influence of epinephrin upon blood pressure is well 
known and needs only to be referred to briefly. Following its 

*The histologic changes in the thyroid in exophthalmic goiter have been 
very much over emphnsiaed and given undue significance. It has been clearly 
demonstrated, especlaliy since the frequent administration of iodine in exoph- 
thalmic goiter, that they are both of varying constancy and not specific. Suffice 
It to point out that there is no necessary relationship between the clinical mani- 
festations of the disease and the histological picture in the thyroid in Graves* 
disease. 
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injection into the body this substance causes a marked rise in 
arterial blood pressure which lasts usually about five minutes 
and then commences to fall. If the excess of epinephrin be 
constantly introduced this pressor effect would be maintained, 
thus giving rise to clinical hypertension, assuming the heart is 
sufficient. 

Injection of epinephrin into the body also increases the 
respiratory exchange causing an augmentation both in the oxy- 
gen intake and the carbon dioxide output. This was observed 
in 1912 by Fuchs and Roth (1) and has been confirmed by a 
host of workers, including Bernstien (2). Tompkins, Sturgis 
and Wearn (3), Sandiford (4), Lusk (5), Marine and Lenhart 
(6), and others. Marine and Lenhart (6) and also Sandiford 
(4), demonstrated further that this increase in the respiratory 
exchange occurred even after thyroidectomy. These results 
show that it may act independently of the thyroid. This is of 
importance for in the syndrome herein to be described goiter 
is absent, indicating that the excess of epinephrin, assuming 
that it does occur, acts without influencing the thyroid. 

There are several otlier changes Avhich injection of epineph- 
rin mav give rise to. It first accelerates the heart by pri- 
mary stimulation of the accelerator nerves to this organ. This 
is followed Ijy a short period during which the heart beat is 
slowed as a result of secondary stimulation of the vagus center, 
which soon relinquishes its control to the more powerful ac- 
celerator stimulation so that tachycardia finally persists. 

The increased pulse rates seen in our clinical cases may, 
assuming our hypothesis is correct, have their origins in a phe- 
nomenon akin to that just described, or they may be mere ac- 
companiments of augmented heat production. 

Epinephrin may cause increased glyeogenolysis, giving rise 
in some instances to glycosuria. This sjTuptom has been at 
times observed in several of our eases. As a result of this, in 
one patient a diagnosis of diabetes mellitus of mild nature has 
been made (7) (S). 

CH.VRACTERISTTC FEATURES OP THE SYNDR05IE 

The outstanding signs of the syndrome are; 

(1) Increased basal metabolic rate (hj^perthermia). 
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(2) Hypertension (systolic and diastolic). 

(3) Tachycardia. 

(4) Loss in body weight. 

(5) Nervousness. 

(6) Pigmentation of the skin. 

All of our eight cases were between the ages of 33 and 56. ' 
Six were women. All of the patients presented a fairly typical 
picture. They were thin and appeared nervous and restless, 
as if suffering from some discomfort. The skin was warm, and 
darkly pigmented. There was not the pronounced hj’^erhi- 
drosis so constantlj’’ seen in eases of exophthalmic goiter with 
equally as high metabolic rates. Goiter was either absent or 
only of slight degree, and in all instances lacked the pulsation, 
bruit, vascularity and softness, w’hich occurs so commonly in 
exophthalmic goiter before involution (by iodine) takes place. 
Tachycardia Avas present in each case. The fine tremor of the 
fingers and marked asthenia, almost constant accompaniments 
of Graves’ disease, were not seen in our group of cases. True 
hjqoertension, both systolic and diastolic, and its consequent 
cardiac hypertrophy were present in every case. The respira- 
tory exchange studied under basal conditions AA'as likcAvise 
definitely elevated in each instance. 

DIFFERENTIAL DIAGNOSIS 

The outstanding condition from which these cases must be 
differentiated is exophthalmic goiter. Indeed Read (9) has al- 
ready expressed the belief that these, may be cases of exoph- 
thalmic goiter with merely a coincidental hypertension. 

The characteristic blood pi’essure findings, however, in ex- 
ophthalmic goiter, contrary to Avhat Avas observed in our group, 
are S3^stolic h.vpertension AA'ith normal or low diastolic pressure, 
giving rise to a high pulse pressure. This is in keeping Avith 
the dilated peripheral A’a.scular tree Avhich is characteristic of 
this disease. Sloreover, such important stigmata of exophthalmic 
goiter as exophthalmos. th.Awoid OA’^ergroAA’th, fine tremor of the 
fingers, asthenia, and gastro-intestinal crises, are conspicuous 
by their absence in the cases which avc are here elassifjdng sep- 
arateljL 

Another important point is the fact that iodine did not 
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influence the heat production in those patients of our group to 
•whom it -was administered. This is a biological test for active 
Graves’ disease and its result is of much significance in a dif- 
ferential diagnosis of this nature. 

Too much emphasis cannot be placed also upon the fact 
that three of our eases -were subjected to subtotal thyroidectomy 
(in one patient thrice in four years), -without relief and -with 
persistence of both the elevated heat production and hyperten- 
sion. Roentgen ray treatments -n^hen used -were like-\vise inef- 
fective. 

The progress of the eases which we have observed is of 
significance also in differentiating tliis condition from Graves’ 
disease. Most patients with the latter ailment pass through 
periods of remissions during which they feel improved and 
eventually in many instances the disease actually undergoes 
spontaneous arrest. The prognosis, at all events, is usually 
good, both as to control of symptoms as well as life. In our 
group of eases with hypertension and elevated metabolism, which 
we believe should be classified separately, the course of the dis- 
ease has usually been progressive, three having already suc- 
cumbed. 

The question of the influence of cardiac disease or hj’per- 
tension per se upon the basal metabolic rate has been made the 
subject of another communication by the author. I studied the 
respiratory exchange in more than 40 such cases and found all 
of their metabolic rates to be within the accepted normal limits 
provided the test was performed under basal conditions (10). 

There are, up to the present time, eight eases in our series. 
Seven have already been published (7) (8). A brief descrip- 
tion of the eighth case, which I recently encountered in private 
practice, follows: 

Mrs. S., a housewife, aged 36 (referred by Dr. Herman Schwatt), 
commenced to suffer from throbbing headaches about eight years ago. 
At about the same time she became nervous and noticeably lost weight. 
Although goiter was not present, she was given several courses of 
x-ray treatments to the thyroid area over a period of 2% years, but 
with no relief. She was told at that time that she also had high 
blood pressure. Her family history is unimportant. Menstruation 
commenced at 12, and has always been regular. Occasionally there 
is slight dysmenorrhea. She was pregnant once but miscarried at 
three months. Her chief complaints at present are: headaches, loss 
in weight, nervousness, palpitation of the heart and sharp pains m 
the calves of her legs when walking, necessitating frequent rests. 
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The patient is poorly nourished, her ^veight is 50 Kg. (110 lbs.) 
and her skin is warm to the touch, although not unusually moist. 
There is no exophthalmos. The thyroid is not palpable. No pulsa- 
tions nor bruit are present over it. There is marked pulsation of 
the neck vessels and concentric cardiac enlargement. A systolic mur- 
mur can be heard over the apex and over the aortic orifice. The 
aortic second sound is accentuated and the aortic arch is widened. 
The pulse rate is 96 and regular. The lungs are clear and resonant 
throughout. The abdomen is negative except for the forcible aortic 
pulsations which can readily be felt through the thin abdominal wall. 
There is no tremor of the fingers. The muscle strength is fair. The 
knee-jerks are slightly exaggerated. The pulsations of the dorsalis 
pedis arteries are readily felt and both these and the radials do not 
feel unduly thickened. The blood pressure is 210/110. A basal meta- 
bolic rate done three years ago was plus 28% (Benedict apparatus) . 
In June, 1926, it was plus 25% and R. Q. .77. The urine (single 
specimens) showed constantly low specific gravity, 1006 and 1008, 
acid in reaction, no sugar, faint trace of albumin, rare granular casts, 
and few white blood cells. In June, 1926, the blood sugar was 128 
mg. and urea 12.6 mg. per 100 cc. blood. The blood Wasserman re- 
action was negative. 


SUMMARY OF EIGHT CASES CONSTITUTING GROUP 


Case 

No. 

Age 

Sex 

Blood Pressure 

Basal 

; Metabolic 
Kate 

Pulse 

Bate 

Kemarks 

Sys. 

Diost, 

1 

4S 

F 

240 

135 

+84% 

140 

j 

Pigmentation of skin. 

No exophthalmos, 

: No goiter. 

2 

42 

F 

260 

1 175 

i 

I 

+45% 

i 96 

! 

' Chronic glomerulonephritis, 

; Pigmentation of skin, 

! No goiter. 

! No exophthalmos. Patient died. 

3 

37 

i 

ISO 

no 

+34% 

90 

Symptoms for over seven years. 
Subtotal thyroidectomy thnee. 


50 

F 1 

220 

110 

-V-3S% 

i 

no 

Died of cerebral hemoirbage. 

5 

33 

F 

160 

95 

+56% 

124 i 

i 

i 

Roentgen, ray treatments. 

Subtotal thyroidectomy. 

No exophthalmos. 

6 

55 

M 

275 

ISO 

+30% 

so 

Epuhs of jan*. 

Died of cardiac inBufficiency. 

7 

56 

F 

210 

260 

OO 

+38% 

120 

ThjTOKj adenoma for over 30 years. 
Mild diabetes mellitus, hemiplegia. 

s 

36 

P 

210 

110 

+25% 

96 

No exophthalmos. 

No goiter. 

Roentgen ray treatments. 


SUMMABT 

A syndrome is described, the outstanding sjonptoras of 
which are increased basal metabolic rate and vascular hyper- 
tension (sj’-stolic and diastolic). If an excess of epinephxin is 
artifieiallj' introdneed into the body the pharmacological effects 
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are such that there results these same abnormal changes, namely, 
augmentation of heat production and elevation of the blood 
pressure. Upon this basis it is therefore suggested that in these 
cases there is operating a condition of excessive epinephrin ac- 
tion and the syndrome is described as “Clinical Symptomatic 
Hyperepinephrinism.” It appears to act independently of the 
thyroid. 

The points of diiferentiation betAveen this symptom-complex 
and exophthalmic goiter are enumerated and described. 

An additional illustrative ease is recorded. 
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Abstract Department 


Comparative experiments on the action of 1- and d-adrenine on 
the gas exchange of organs in different conditions (Vergleichende 
Versuche iiber die W'irkung von I- und d-Adrenalin auf den 
Gasvrechsel von Organen in verscTucdenem Zustande). Abder- 
balden (E.) & Gellhorn (E.). Arch. f. d. ges. Physiol, (Berl.), 
1926, 212, 523-034. 

Both in intact and in minced striped muscle no difference 
could be detected in the action of 1- and d-adrenine on the gas- 
exchange. A concentration of 1:50000 was necessary to produce 
an increase of oxygen consumption. Both 1- and d-adrenine pro- 
duced increased oxygen consumption in stomach and heart muscle, 
the former more. Minced stomach muscle is relatively insensitive 
to adrenine. Liver tissue, intact or minced, is affected similarly, 
and more favorably by l-adrenine. — A. T. C. 

Effect of adrenalin upon blood sugar following ligation of the 
hepatic artery. Collens (W. S.), Shelling (D. H.) & Byron (C. 
S.), Proc, Soc. Bxper, Biol. & Med. (N. T.), 1926, 2a, 645-546. 

"Ligation of the hepatic artery causes an abnormally high 
degree of carbohydrate oxidation with a total depiction of glycogen 
stores of the body.” During this process adrenalin 1/1000 intrave- 
nously Injected has less and less effect the longer after ligation it 
is injected. When hypogB’cemia has developed, adrenalin does not 
. affect the blood sugar level. When adrenalin does not influence 
the blood sugar level, the glycogen in the tissues is becoming ex- 
hausted and hypogl.vcemic convulsions will occur in a few hours. 

— J. C. D. 

Total metabolism and the adrenals (Le metabolisme de sommet et 
les capsules .surrdn.oles) . Giaja (J.) & Chahovitch (X.), Compt. 
rend. Acad. d. Sc. (Par.), 1925, 181, 8S5-886. 

Adrenalectomized rats cannot alter their thermogenesis, which 
cannot be raised above the basal value. The injection of adrenine 
permits an increase of total metabolism, sometimes to the height of 
the normal rat. — A. T. C. 

Adrenal secretion pi-oduced by asphyxia. Houssay (B. A.) & Moli- 
nelli (B. A.), Am. J. Physiol. (Balt.), 1926, 76, 538-549. 

The effect of asphyxia on adrenal discharge was studied in 
dogs. It was found that closure of the trachea produced a marked 
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adrenal discharge in 2 to 5 minutes, reaching the maximal point 
in 6 to 6 minutes. It can be as much as 0.045 mgm. per minute. 
This discharge was registered by a recipient dog showing, a, rise 
of blood pressure; b, increased heart rate; c, constriction of the 
denervated limb. Respiratory paralysis produced by curare or co- 
bra venom produces asphyxia and consequently adrenal discharge. 
Potassium cyanide produces adrenal discharge. Diminished oxygen 
tension is the efficient cause of the discharge in these cases. CO. 
accumulation has no apparent effect. Asphyxia acts on the cen- 
tral nervous system and the stimulus is transmitted through the 
splanchnics. — ^Authors’ Summary. 

Functioning autoplastic suprarenal transplants. Jaffe (H. L.) & 
Plavska (Alexandra), Proc. Soc. Exper. Biol. & Med. (N. Y.), 
1926, 33, 528-530. 

The adrenals were removed from rats, cut in two and the parts 
retransplanted between the fascia and abdominal walD The me- 
dulla degenerates in most cases and the cortex remains and in- 
creases in size. Out of 67 rats only 6% died instead of 40% 
which is the usual death rate after adrenalectomy. 

In guinea pigs the same procedure was followed except that 
the medullary tissue was removed, and the cortical material cut 
into small pieces for transplantation. Out of 19 cases 5 died within 
4 days, as is usual after adrenalectomy in this animal. The other 
14 lived more than two weeks and six were still alive and growing 
at the end of three months. — J. C. D. 

Animal experiments on the physiological metabolic action of cer- 
tain hormones. I. Tlie action of ndreninc in starvation (Tier- 
expcrimentcllo Untcrsuchungen hher die stoiTwechselphysiologische 
Wirkung bestinmiter Hormone. I. Die Wurkimg des Adrena- 
lins im Hungerzustande) . Junkersdorf (P.) & Torok (P.), Arch, 
f. d. ges. Physiol. (Berl.), 1926, 311, 414-432. 

Adrenine produces in starved animals a marked hyperglycae- 
mia on the first day, which gives place to normal values on the 
second, and in most cases recurs on the third day. In some ani- 
mals in which starvation was continued after cessation of adrenine 
definite hypoglycaemic values were obtained. The amount of adre- 
nine used is within limits apparently without influence on the ini- 
ial time of action, or the height or duration of the hyperglycaemia. 

‘ ually there is a parallel glycosuria. Blood and urine nitrogen 
ere usually increased in the adrenine period, water content of 
■ the blood lowered, diuresis increased. The liver was practically 
glycogen-free, and its weight was extraordinarily low 72 hours after 
the last adrenine dose. Definite fat-infiltration of the liver oc- 
curred. Muscle-glycogen was less than in starved controls. 

-—A. T. C. 
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Central stinnilation of the adrenals and the abdominal chromaplul 
body during insulin poisoning (TJeber die zentrale Beizung der 
Xebennieren und der Paraganglien wahrend der Insulinvergif- 
tnng). Kahn (R. H.), Arch. f. d. ges. Physiol. (Bert.), 192G, 
212, 54-63. 

Poll’s results, that following insulin-poisoning in the mouse 
there result morphological changes in both parts of the adrenals, 
are confirmed for rabbits and dogs. In dogs the change affects the 
abdominal chromaphil body also. The morphological changes of 
the chromaphil tissue are accompanied by diminution of its adre- 
nine content. Section of the sphlanchnic in rabbits protects the 
adrenal medulla from this insulin action. — A. T. C. 

Epinephrln reaction in obesity. Krantz {C. I.) & Means (J. H.l, 
Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 2,% 698-699. 

The rise in metabolism and change in ventilation after epineph- 
rin was the same in the normal and the obese. There was a smaller 
rise in the respiratory quotient and in pulse pressure in the obese 
as compared to the normal. — J. C. D. 

Clinical action of adrenalin upon premature contractions. Otto (H. 
L.), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 23, 814-815. 

Twelve patients with different types of heart disease showing 
premature contractions were selected. These received 1 c.c, of a 
1 to 1000 solution of epinephrin hypodermically. The electrocardio- 
gram showed that the number of premature contractions was in- 
creased. — J. C. D. 

The prenatal giwvtb and natal involution of the human suprarenal 
gland. Scammon (R. E.), Proc. Soc. Exper, Biol. & Med. (N. 
Y.), 1926, 23, 809-811. 

The uterus undergoes a period of rapid increase in size just 
before neonatal involution. An analysis of 1087 cases was used 
to determine whether there was a similar acceleration in growth 
in the adrenal just before the involution which takes place at birth. 
Figures and a chart are given to show that this is not the case. 

— J. C. D. 

The endocrine basis of pernicious vomiting in pregnancy. Dickson 
(W.), Practitioner (Bond.), 1926, 110, 365-374. 

The author argues that the vomiting of pregnancy is due to 
glycogen starvation in the tissues. This is the result of the over- 
activity of the islet tissue of the pancreas and a lack of balance 
between the output of adrenin and pituitary hormone. The author 
uses mammary substance to counteract this condition. — J. C. D. 
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A hormone of heart-movement. IV. Experiments with alcoholic 
heart extracts (TJeher ein Hormon der Herzhewegung. IV. Ver- 
suche mit allcoholischeii Froschherzextrakten) . Haberlandt (L.), 
Arch. f. d. ges. Physiol. (Berl.), 1926, 212, 587-600. 

The alcoholic extract is active, and withstands boiling. The 
“heart-hormone” is therefore not a protein. The ether extract is 
inactive, so that this hormone is not a lipoid. — A. T. C. 

The hormone and nervous regulation of fat metabolism (Das hor- 
monal-nervbse Regulationssystem des Eettstoffwechsels). Raab 
(W.), Ztsch. f. d. ges. exper. Med. (Berl.), 1926, 49, 179-269. 

A report of investigations, together with an extensive review 
of the literature and full discussion to which the reader is referred 
for details. Starvation of dogs regularly increases blood fat and 
ketone bodies. This increase is not particularly influenced by sub- 
cutaneous injection of extracts of thyroid, gonads or pineal. In- 
sulin does not influence blood fat but decreases ketone body con- 
tent of blood for many hours with subsequent marked increase 
which can be prevented by glucose ingestion. Antuitrin in most 
cases was without effect on blood fat, but in a small number of in- 
stances acted like a small dose of pituitrin, which fact the author 
assigns to contamination by the latter substance; antuitrin affects 
ketones like a small dose of pituitrin. Pituitrin subcutaneously 
decreases blood fat and ketones to a marked degree. Smaller doses 
injected into the lateral ventricles give an intense reaction. This 
reaction fails completely or is greatly retarded after injury of the 
infundibulum and tuber cinereum, after section of the cord, after 
splanchnic section on one side or after phosphorus poisoning. The 
pituitrin reaction is retarted by adrenalin and insulin. Adrenalin 
alone decreases blood fat in fewer cases than does pituitrin; after 
nervous lesions the adrenalin effect is irregular. Ingestion of glu- 
cose by starving dogs decreases blood fat even after, midbrain le- 
sion; it is effective lor ketones only in large amounts. The author 
thinks there is no direct relation between blood fat and blood sugar. 
Alter cord section, as well as after administration of adrenalin fol- 
lowing injury to the tuber cinereum, there is a marked percentage 
increase in dry substance of blood, while in most experiments the 
reverse occurs. — C. I. Reed. 

On the I'clation of certain endocriiies to the salt content of rat 
blood. Rohdenberg (G. L.) & Krehbiel (O. F.), J. Cancer Re- 
search (Lancaster), 1925, 9, 422-424. 

Hypermineralization of the blood of rats was found to occur 
to the extent of 35% as a result of an incised wound; 45% after 
splenectomy; and 67% alter thymectomy. In each case there were 
“about the same changes in the relative amounts of potassium. 
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calcium and sodium.” Thyroidectomy increased the total salts in 
the blood by 110%, -with a 13% increase in sodium and a similar 
decrease in potassium. Castration caused a hypermineralization 
of 177%, with an increase of 1S% in the sodium content. Adre- 
nalectomy caused the greatest increase of 203%, with the very low 
calcium content of 9.5%. — J. P. S. 

Hemiaphroditisinns externus femiuus. Bell (W. B.), Am. J. Obst. 

& Gyn. (St. Louis), 1925, 10, 778-789. 

True hermaphroditismus externus feminus is rare, and is 
probably a result of a sudden access of masculinity-producing se- 
cretions after the genitalia have almost completely developed in 
foetal life. .The individuals should always be regarded as females. 
The treatment recommended is the excision of the phallus and the 
exposure and enlargement of the entrance to the vagina. — M. 0. Lee. 

Histological studies of the right genital gland of the ovariectomized 
hen (^itudes histologique do la glande gcnitale droite de la Poule 
ovariotomisde en nn testicule). Benoit (J.), Compt. rend. Acad, 
d. sc. (Par.), 1926, 182, 240-243. 

Total precocious extirpation of the left ovary of the hen results 
in the transformation of the right genital gland into a testis, whose 
development can proceed up to the elaboration of spermatozoids. 
Histological studies confirm this conclusion. — A. T, C. 

An investigation into the causation of the onset of labor by parabio- 
sis during pregnancy. Kross (1.), Am. J. Obst. & Gyn. (St. 
Louis). 1926, 11, 64-69. 

Eleven pairs of pregnant rats, in different stages of gestation, 
were united in parabiosis, with common abdominal cavities. In 8 
pairs each animal went into labor at the usual time at the termina- 
tion of its own period of gestation. The animal less advanced in 
pregnancy continued to the end of its normal gestation period with- 
out being affected by the labor of its twin. — M. O. Lee. 

Experimental hcrmaphrodism and antagonism of the sex glands. 
ATl. The significance of operative interference on the testis for 
the condition of female hormonal effects (E.xperimentellCi- Her- 
mnphroditismus und dcr Antagonismus der Geschlectsdriisen. 
VX. TJebor die liedeutung des operativen Eingriffs am Testikel 
fiir das Zustandekommen des weiblichen hormonalen Effekts). 
Lipschiitz (A.) & Voss (H. E. V.), Arch. f. d. ges. Physiol. 
(Berk). 1926, 211, 266-278. 

After one-sided castration the remaining intact testis does not 
prevent normal development of a transplanted ovary but inhibits 
the consequences of such transplantation, fewer positive results ap- 
pearing than after complete castration. — A. T. C. 
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Experimental hermaphroditism and antagonism of the sex glands. 
Vn. Disturbance of spentnatogenesis and the female hormonal 
effect (Experimenteller Hermaphroditismus nnd der Antagonls- 
mus der Geschlechtsdriisen. VII. Stomng der Spermatogenese 
und weiblicher hormonaler Effekt) . Lipschiitz (A,), Tiitso (M.), 
Suvikul (D.) & Vesnjakov (S.), Arch. f. d. ges. Physiol. (Berl.), 
1926, 211, 279-304. 

When the testes are transplanted into the abdomen without 
damaging their blood supply, intrarenal ovarian transplantation 
produces female hormonal effects within a few weeks. Experi- 
mental cryptorchism, essentially disturbance of spermatogenesis, 
results. — A. T. C. 

Experimental hermaphroditism and antagonism of the sex glands. 
Vm. The significance of spcrmatogenons snbshmce for the pro- 
duction of female hormonal effects — hormone and substrate (Ex- 
perimenteller Heimaphroditismus und der Antagonismus der 
Geschlechtsdriisen. VIIT. XJcber die Bedeutung spermatogener 
Substanzen fiir das Zustandekonunen des weiblichen hormonalen 
Effekts — ^Hormon und Substrat). Lipschutz (A.), Arch. f. d. ges. 
Physiol. (Berl.), 1926, 211, 305-323. 

It is thought that the disturbance of spermatogenesis resulting 
from the inhibitory effect of the female hormone on the testes is 
produced through sensibilizating substances produced autolytically 
in the canals of the testis from the sperm-producing cells and not 
of hormonal nature. — A. T. C. 

Experimental hermaphroditism and antagonism of the sex glands. 
IX, The law of constant follicle number. Influence on ovarian 
transplants through the ovaries in situ (Experimenteller Her- 
maphroditismus und der Antagonismus der Geschlectsdriisen. 
IX. Das Gesetz der konstanten Follikelzahl. Die Beeinflussung 
des ovariellen Transplantats durch die Ovarien in situ). Lip- 
schiitz (A.), Adamberg (L.), Tiitso (M.) & Vesnjakov (S.), 
Arch. f. d. ges. Physiol. (Berl.), 1926, 211, 682-696. 

The follicular development of intrarenal ovarian transplants 
was inhibited by the presence of ovaries in situ, although they re- 
mained in 4 or 8 female guinea pigs for 7 months. Only in one 
case was a large Graafian follicle present, and in none were corpora 
utea present in the transplant. This lends new support to the law 
f constant follicles. — A. T. C. 

Experimental hermaphroditism and the antagonism of the sex 
glands. X. The different sex-reaction on the ovarian transplant. 
Comparative experiments ivith ovarian transplants in males and 
females (Experimenteller Hermaphroditismus und der Antago- 
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nismns der Gesclilectsdi'iisen. X. Die gescWechtsverschiedene 
Reaktlou auf das ovarielle Transplantat. A^ergleicliende A^ersuclie 
mit Overientransplantation bei Maimcheii und AA^eibcben). Lip- 
schiitz (A.). Tiitso (M.), Voss (H. E, V,), Vesnjakov (S.) & 
Adamberg (L.), Arch. f. d. ges. Physiol. (Berl.), 1926, 211, 697- 
721. 

Marked differences are observed with ovarian transplants into 
castrates of the two sexes. Males show a stormy progressive de- 
velopment within 2 or 3 weeks, which can lead to milk secretion 
within 6 weeks. In females there is an intensive development, in- 
terrupted by more or less regular pauses, to some extent correspond- 
ing to the oestrus cycle and seldom proceeding as far as in the 
male. — A. T. C. 

Experimental hermapbroditisni and the antagonism of the sex 
glands. XI. Hyperfeminisation and protracted mt (Experimen- 
teller Hermapbroditismus und der Antagonismns der Gesclilechts- 
driison. XI. Hj-perfeminierung und protrahierte Brunst). Lip- 
Bchiitz (A.), Arch. f. d. ges. Physiol (Berk), 1926, 211, 722-744. 

The ovarian transplant shows a sex difference in itself, shown 
by histological differences, when implanted into castrated males 
and females. The stormy development of the mammary apparatus 
in castrated males infers a protracted rut. — A. T. C. 

Experimental hermaphroditism and the antagonism of the sex 
glands. Xn. Influence of age of the host on the carrj-ing out 
of the female hormonal effects. Conclusion (E.vperimenteller 
Hermapbroditismus und der Antagonismus der Geschlechtsdriisen. 
xn. Der Einfluss des Alters des AVirtstieres iiuf das Zustnnde- 
kommen des weiblicheu horinonalen Effekts. ScMusswort) , Lip- 
schiitz (A.), Arch. f. d. ges. Physiol. (Berl.), 1926, 211, 74S-760. 

An immature ovary transplanted into an adult male develops 
to maximum endocrine action in 2 or 3 weeks, but transplanted into 
a young male develops only after about 6 weeks. The same period 
is required for an adult ovary transplanted into a young male. The 
endocrine action depends therefore on the age of the host and not 
of the ovary. 

Histologic interrelattonslilps of menstruation and ovulation. Novak 
(E.), Am. J. Ohst. & Gyn. (St. Louis). 1925, 10, S02-S07. 

A review of recent work in this field. Most workers agree 
that ovulation occurs at a variable time after menstruation, but 
most usually at about the 13th or 14th day of the cycle. Ovula- 
tion is believed to be a necessary precursor of menstruation. 

— M. O. Lee. 
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The relation, of thymus and testes to pcowth. Paton (D. N.), Bdin. 
M, J., 1926, New Series 33, 351-356. 

Observations testes of 185 children between 2 and 17 years 
old show that there is an acceleration of testicular growth at the 
age of 15. This corresponds with the beginning of thymic involu- 
tion as shown by Hammar’s work. The author discusses the work 
of Halmar and Marshall (1914) on guinea pigs showing that their 
results can be interpreted to indicate (1) an increased growth of 
the testes following thymusectomy, (2) a retardation of growth 
under 300 grams, after combined thymusectomy and castration. 

— J. C. D. 

^therapeutic use of ovarian graft. Pettinari (V.), Gyndcologie et 
Obstdtrique (Par.), 1926, 13, 19*, Abst. J. Am. M. Ass., 80, 1731. 

Pettinari applied ovary grafting in 332 animals, dogs, rabbits, 
rats, etc. The grafts survived only in animals of the same species 
and with a manifest deficiency of the sex hormone. The results 
were negative in cases of old ovariectomy, or after removal of the 
uterus. An early grafting seemed to prevent the by-effects of 
ovariectomy. It also stimulated the mental activity and function- 
ing of different organs in old animals. The experimental findings 
afford a sound basis for ovary grafting in women. The clinical 
indications for it are: defective or arrested development of the sex 
organs; removal of ovaries and pathologic menopause; sterility of 
ovarian origin; syndromes from endocrine glands, also certain 
mental affections. Further research may prove the efficiency of 
ovarian grafts in senility. The purpose of the grafting may be 
stimulation of the ovarian gland or substitution of its function. 
The grafts may be implanted in the genital organs or close to them, 
intraperitoneally or extraperitoneally. Good results were obtained 
with implants in Douglas’ pouch or in front of the bladder. It is 
possible that the retrorenal space may be advantageously used for 
implantation of the ovary. 

Studies on the physiologj’ of reproduction on birds. Riddle (0.) & 
Reinhart (W. H.), Am. J. Physiol. (Balt.), 1926, 76, 660-675. 

The relation of the parathyroids to reproduction has been 
studied by means of measures of the serum calcium of male and 
female pigeons kept under constant conditions of food and confine- 
ment. Data were obtained for thirteen different stages of the 
reproductive cycle. A role of the parathyroids in avian reproduc- 
tion has been found and described. Male doves and pigeons show 
no marked fluctuations of the serum calcium level in the various 
stages of the cycle. Female pigeons regularly show an extremely 
large increase in blood calcium — ^to double the normal value — at 
each ovulation period. This rise of blood calcium in the female 
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begins approximately 12S hours before the beginning of the forma- 
tion of an egg-shell, and is no wise explained by a large calcium 
“need” for shell formation. It is probably first of all an expression 
of a newly found relation which the parathyroids bear to reproduc- 
tion in the female bird. During three to five days female pigeons 
withstand, without trace of adverse effect, a degree of hypercal- 
cemia considerably in excess of that thought by Collip and co-work- 
era to result in death in dogs. The available evidence for blood 
calcium changes during menstruation, pregnancy, lactation and 
menopause in the human and other mammals is discussed. Evi- 
dence for a seasonal change in the level of blood calcium is found. 
In immature pigeons lower values were found in winter and higher 
values in summer. In this same animal it is known that the testes 
and ovaries undergo a size change in the same direction as the 
serum calcium, and that the thyroid is largest at the time the 
serum calcium is at its minimal seasonal value. Insufficient and 
Inconclusive data were obtained on the question of a sex difference 
in the amount of calcium in the blood. These studies were made 
in continuation of an extended examination of the mechanisms by 
which forced or crowded ovulation effect modifications of sexuality 
and sex ratios in pigeons. It is found that under the conditions 
which bring about those sexual changes the parathyroid activity, 
as measured by the serum calcium, is maintained at an abnormally 
high level. — Authors’ Summary. 

Simplified method of preparation of ovarian hormone and proper- 
ties of purified product. Ralls (J. O.), Jordan (C. N.) & Doisy 
(E. A.), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 23, 592- 
693. 

Detailed instructions for purifying the hormone are given. 
Chemical analysis of the product showed C=S0.S%, H=10.4%, 
N=0.9%, P=0.00% and molecular weight 475 calculated from freez- 
ing point depression. “The smallest gram molecule containing one 
atom of nitrogen must have a weight of about 1500.” — J. C. D. 

Some limitations of the action of the so-called follicular hormone in 
birds. Riddle (0.) & Tange (M.), Proc. Soc. Exper. Biol. & Med. 
(N. Y.), 1926, 23, 648-652. 

The authors summarize their results as follows; “Brief refer- 
ence is made to the more important earlier studies on the action of 
a utero-stimulating substance in mammals. In a small group of 
tests of the utero-stimulating action of a placental extract, and of a 
substance prepared from the liquor folliculi of the sow by the Allen- 
Doisy method, we have obtained a few positive results — enlarge- 
ment and hyperemia of the oviduct of virgin doves. This supplies 
the last necessary fact in proof of the lack of specificity, as between 
birds and mammals, of this substance. Heavy dosage failed to 
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effect a response in the virgin oviduct in some cases. Responses in 
the ovary and on sex behavior in virgin and mature doves have 
not been observed. An insufficient number of cases was studied 
but our results indicate a less ready, and a less varied, response of 
the bird to this substance than has been found for mammals.” 

— J. C. D. 

Gonads cross-transplantation in Sebright and Leghorn fo%vls. Roxas 
(H. A.), Proc. Soc. Exper. Biol. & Med. (N, Y.), 1926, 23, 789- 
793. 

The Sebright male has so-called “hen-feathering,” the Leghorn 
male-feathering. In a series of carefully controlled experiments 
the testes of these two forms were interchanged. When the grafts 
took they gave cocks with normal sex and fighting instincts, but did 
not change the feathering characteristics of the normal males of 
the form in which they were growing. — J. C. D. 

Function of the ovary. Zondek (B.) & Aschheim (S.), Klin. 
Wchnschr. (Berl.), 1926, 3, 400-404. 

Zondek and Aschheim report that as implants of human 
ovarian tissue and placenta into mice are resorbed they may induce 
oestrous changes in the test animals which are reflected in the 
vaginal smear. Positive tests for active material in the implanted 
tissues are often obtained in this way. They report positive re- 
sults from follicular fluid, the walls of large follicles, premenstrual 
corpora lutea, corpora lutea of pregnancy and placenta. They re- 
port negative results from ovarian tissues containing only small 
follicles and from corpora lutea removed during and just after 
menstruation. The tissue implants are not transplants. They are 
equivalent rather to injections of extracts, — E. Allen. 

Combating the insulin hypoglycemia. Abelin (J.) & Goldener (J. 
E.), Klin. Wchnschr. (Berl.), 1925, 4, 1777-1778. 

In earlier experiments the authors noted that phosphates in- 
creased hyperglycemia. This led them to the idea that phosphates 
might be used in combating the insulin hypoglycemia or rather to 
prevent insulin hypoglycemia by giving phosphates by mouth at the 
same time that insulin is administered. They used rabbits for this 
experiment, also for controls. In the controls, following the injec- 
tion of 2 units of insulin (Eli Lilly and Co.) blood sugar dropped 
to 68 mg. per 100 cc. in 3 hours from the original figure of 81 mg. 

er 100 cc. in one rabbit; in another rabbit it was 85 at start, 2 
units of insulin were injected and 1 gm. Na-PO, given by mouth 
in 10 cc, water — 1% hours later blood sugar was 97, and 2% 
hours it was still 85 mg. per 100 cc. In another rabbit fasting 
blood sugar was 83 mg. per 100 cc. 3 units of insulin injected and 
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only 10 cc. ^^’ater givea by mouth, hours later blood sugar ^ras 
66, in 2% hours 56, ia 3 hours 56 mg. per 100 cc. Other figures 
of similar nature are given, all indicating the prevention of a 
marked hypoglycemia by giving sodium phosphate in water by 
mouth. — H. J. John. 

On diabetic gangrene, with particular reference to value of insulin 
in its treatment. Blotner (H.) & Fits (R.), Boston M. & S. J., 
1926, 194, 1166-1162. 

The endocrine interest of this paper lies in the fact that since 
the introduction of Insulin the mortality has gone from 25% down 
to 18% in these cases. — J. C. D. 

The insulin content of tumor tissue. Cori (6. T.), J. Cancer Re- 
search (Lancaster), 1925, 9, 408-410. 

Cori used the method of Doisy, Somogyi and Shaffer and found 
only traces of insulin in carcinoma of the breast, melano-sarcoma, 
leiomyoma of the uterus and lymphosarcoma of a dog. — J. P. S. 

The comparatire action of pancreatic extract of Acanthins XTilgaris 
and of insulin from beef (Evtrait pancrentique de I’Acanthins 
vulgai'ls; son action comparde a celle de I’insuline du boeuf). 
Ducloux (B.) & Cordier (Miss G.), Compt. rend. Acad. d. sc. 
(Par.), 1926, 181, 342-344. 

The pancreatic extract of Acanthias produced hypoglyoaemia 
when injected into guinea-pigs and rabbits, but the degree of hypo- 
glycaemia could not be related to the weight of the animal. Intra- 
cardiac injections gave sensibly greater effects. — A. T. C. 

The use of insulin in eclampsia. Stander (H. J.) & Buncan (E. 
E.), Am. J. Obst. & Gyn. (St. Louis), 1923, 10, 823-826. 

Insulin treatment was used with beneficial results in acute 
cases of eclampsia. Six cases are reported upon in detail. The 
indications tor the treatment are coma or semi-consciousness follow- 
ing a convulsion, a CO; combining power of 30 or below, and a con- 
siderable increase in blood sugar. The dosage (16-25 units) is 
regulated according to the degree of hyperglycemia, and the weight 
of the patient. — ^M. O. Lee. 

Diabetic and arteriosclerotic gangrene of the lower extremities. 
Eliason (E. L.) & Wright (V. W. M.), Sur. Gynec. & Obst. (Chi- 
cago), 1926, 42, 753-768, 

Analysis is given of a series of 45 cases of arteriosclerotic and 
55 cases of diabetic gangrene of the lower extremities which have 
been amputated. One-fifth to one-fourth of all diabetics die of gan- 
grene, The fifth and sixth decades are dangerous. Females die 
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slightly earlier than males. Diabetic gangrene appears on the 
average a decade earlier than the senile type.- — A. T. C. 

Insulin in infant feeding. Green (H.) & Robbins (G.), Boston M. 
& S. J., 1926, 194, 1162-1167. 

Seven undernourished children in the hospital were given an 
injection of one unit of insulin for each 15 grams of carbohydrate 
in their diet. One received one unit for each 25 grams, and an- 
other one unit for each 60 grams. The authors summarize the 
results on these nine cases as follows; 

“1. All cases gained with the exception of one, and this was 
due to a severe complication. 

“2. In six cases the gains were striking. 

"3. There was observed an improvement in the general condi- 
tion of five cases. 

“4. One case had a doubtful reaction. 

"5. In two of the cases we not only stopped the progressive 
loss of weight but succeeded in obtaining a slight gain. 

"We do not wish to leave the impression that insulin is the 
panacea for malnourished infants, but we are merely attempting to 
offer oxir own observations on a limited nximber of cases.” — .T. C. D. 

The proof that a honuonc is concerned in external pancreatic secre- 
tion. Ivy (A. C.) & Farrell (J. 1.), Proc. Soc. Exper. Biol. & 
Med. (N. Y.), 1926, 2,% 577-578. 

If the jejunum is opened or transplanted and a pancreatic 
transplant is made, then HCl N/10 to N/120 applied to the jejunal 
mneosa will cause the pancreas to secrete actively. The latent 
period is three to six minutes. — J. D. D. 

Animal experiments on the physiological metabolic action of certain 
hormones, II, The action of choline in starvation (Tierexperi- 
mentelle XJntersuchungcn iiher die stoiVwechsel-physiologische 
Wirkung bestiininter Hormone. II. Die Wirkung des Cliolins im 
Htmgerzustande) . Junkersdorf (P.) & Kohl (A.), Arch. f. d. 
ges. Physiol. (Berk), 1926, 211, 612-635. 

Under choline action animals, whether starved or not, show 
hypoglycaemia, the intensity and duration of which depends on the 
state of nourishment. Liver glycogen is higher than in starved 
animals, and fat content lower. It is concluded that the hypogly- 
caemia is due to insulin action, produced by choline (secretin) 
action. — A. T. C. 


The hexophosphoric acid of blood in normal and diabetic organism 
and its relation to adrenalin and insulin. Lawaczek (H.), Klin. 
Wchnschr. (Berk), 1925, 4, 1858-1861. 
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The author attempted to estimate the quantity of hexophos- 
phoric acid in blood. He found that it was not soluble in Baryta, 
but by the reduction of barium he succeeded in separating the 
hexophosphoric acid as phosphoric acid from the tree glucose of 
the blood, and then estimated its quantity as hexose by its reduc- 
tion. The values of hexophosphoric acid found vs'ere 0.66 mg. per 
100 cc. in one case of an old arteriosclerotic and 2 mg. per 100 cc. 
in a case of diabetes mellitus. Most cases were about 1 mg. per 
100 cc., altho this first figure in the diabetic was high; further 
examination showed no variation from the non-diabetic, in fact, In 
one severe case of diabetes the figures were lower than in non- 
diabetics. The height of blood sugar bears no relation to the acid. 
When a high blood sugar in a diabetic is suddenly reduced, the h.p.a. 
also is somewhat diminished, though not always; at times the acid 
even rises. 

The author studied the eflect of adrenalin hyperglycemia to 
hexophosphoric acid. He injected in man 1 cc. of 1:1000 Merck 
adrenalin. In one hour blood sugar rose from the original figure 
of 111 to 171 mg. per 100 cc., slightly falling afterward; the h.p.a., 
on the other hand, dropped promptly in 15 minutes from 1.3S mg. 
per 100 cc. to 1.04 mg. per 100 cc., when at the end of the hour it 
rose to its original value, and at the end of 105 min. it rose to 1.54 
mg. per 100 cc. Repeated trials showed the same. The only draw- 
back to these experiments is that 50 cc. of blood is required for 
the acid determination. 

The next experiment was performed with 100 units of insulin 
(Tetewop) on a dog. Blood sugar dropped from 71 to 61 mg. in 
10 min. and to 54 mg. per 100 cc. in 25 min., whereas the h.p.a. 
rose steadily from 0.78 to 0.91 and 1.02 rag. per 100 cc., respec- 
tively. The author thinks this is a proof of the hypothesis that 
the breaking down of glucose goes thru the stage of h.p.a. com- 
bination. 

In diabetic patients the author found two distinct groups: 
(1.) Those who, following insulin, present drop of blood sugar and 
rise of h.p.a., which later shows a compensatory drop, and (2.) 
group in which in 10 minutes after insulin a distinct decrease of 
h.p.a. takes place, d. e., a negative phase takes place very quickly, 
which the author explains as the organism reacting to insulin in 
an allergy manner. The antagonism between insulin and adrenalin 
in the carbohydrate metabolism shows itself also in the fact that 
such diabetics react to adrenalin thru a drop in the blood sugar 
figure, which was also observed by Brosamlen, Dresel and Kylin, 
and which was described by the latter authors as paradoxical adre- 
nalin action, but which Lawaczek considers not as such but as 
insulin action which is brought about by the allergically reacting 
organism, where the increase of adrenalin overcompensates quickly 
thru its liberation of insulin. 
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From these findings the author concludes that there are two 
forms of diabetes, the one which reacts to insulin in a normal way 
(drop of blood sugar, rise of hexophosphoric acid), which he thinks 
is true pancreatic diabetes with more or less destruction of insular 
tissue, and the other which reacts allergically, which he designates 
as functional diabetes which he thinks' rests on a pathological bal- 
ance between insulin and adrenalin. These diabetics respond to 
insulin with a lowering to adrenalin 'with an increase of hexophos- 
phoric acid, — J. John. 

Experiments on the thoracic lymph of the dog. V. Influence of 
insulin and adrenine on the thoracic lymph of the dog (Unter- 
suchungen an der Bmstganglymphe des Hundes. V. tleber den 
Einfluss des Insulin und Adrenalins auf die BmstgangljTnphe des 
Hundes). Meyer-Bisch (R.), Giinther (F.) & Bock (Dorothee), 
Arch. f. d. ges. Physiol. (Berl.), 1926, 211, 341-355. 

Insulin produces a decrease of lymph florv and dilution of 
lymph. The chlorine content increases, calcium and potassium de- 
crease. These changes are produced rather earlier and auite inde- 
pendently of the lowering of lymph sugar. Adrenine produces ex- 
actly opposite effects (except that calcium remains unaffected) and 
these can take place without any increase of lymph sugar. — A. T. C. 

Xitrogen balance on a low protein diet in a case of diabetes mellitus. 
McClellan (W. S.) & Hannon (R. R.), Proc, Soc. Exper. Biol. & 
Med. (N. Y.), 1926, 23, 817-819. 

The diabetic patient in bed was kept on a diet containing 20 
grams of protein for 106 days. The fats and carbohydrates were 
varied to give 2000 calories. Insulin wms used regularly. The ni- 
trogren balance and weight tvere maintained on this diet. — J. C. D. 

The changing conception of diabetes as a disease. Tuttle (G. H.), 
Boston M. & S. J., 1926, 194, 931-932. 

In the light of recent pathological studies diabetes is to be 
looked on as a functional disorder in which possibly the damage in 
the islet tissue is a secondary result rather than a primary cause. 

— J. C. D. 

Transplantation of a human parathyroid in a case of chronic tetany 
in an adult. (Tetanie Chronique Des Adultes et Transplantation 
de Parathyroides) . Frugoni (C.) & Scimone (V.), with a note 
by Comolli (A.), Presse Mdd. (Par.), 1926, 34, 355-358. 

These authors report a case of chronic tetany in an adult. 
The blood calcium was 9.2, 8.7 and 9 mgs. per 100 c.c. and the 
electrical excitability of the muscles was low. It was thought at 
first the patient was an epileptic as well, but the pupils did not 
dilate. A parathyroid from a young girl undergoing an operation 
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for a parenchymatous goitre was transplanted into the vaginalis of 
the testicle using Voronoff’s technique. The parathyroid was fixed 
by means of catgut. The graft is palpable at present. The symp- 
toms of tetany disappeared and the calcium of the blood was in- 
creased, being 9.4, 10.8 and 10.9 per 100 c.c. — E. Larson. 

Effect of parath 5 Toid hormone on certain signs and sjmptoms in 
tuberculosis. Gordon (B.), (Roark (J. L.) & Lewis (A. K.), J. 
Am. M. Ass. (Chicago), 1926, 86, 1683-1686, 

To a series of sixty tuberculous patients, parathyroid hormone 
injections were given. There followed improvement in strength, 
increased warmth, and lessened muscular and pleuritic pain. In 
some instances, there was also a favorable effect on laryngeal tuber- 
culosis. The effect on cough was variable; the dry hacking cough 
was often aggravated: the productive coughs were often less trou- 
blesome during treatment, and there was decreased expectoration. 
There was a favorable effect on dyspnea. The most striking objec- 
tive feature was in the control of pulmonary hemorrhage. This was 
relieved quite constantly. There was also a decrease on the edema 
of the arytenoids and other structures involved in laryngeal tuber- 
culosis, with some evidence of healing. In pleurisy and pulmonary 
congestion there was evidence of decreased rffles following the ad- 
ministration of the parathyroid hormone. In the roentgen-ray ex- 
amination, there was a suggestive clearing of the lung fields, but 
no evidence of calcification. In general there was a favorable effect 
on the condition of the patients, as shown by increase of appetite, 
gain In weight, and lowered temperature and pulse rate. The un- 
toward features were arthritic pains, dryness of the throat, in- 
creased coughing, palpitation, weakness, and periods of elevated 
temperature and pulse with loss of weight and appetite, and were 
usually due to overdosage. These phenomena were generally re- 
lieved following the withdrawal of the medication, and seldom reap- 
peared during moderate dosage. There appears to be no evidence 
that a favorable effect on pulmonary tuberculosis is obtained from 
maintaining a high calcium content in the circulating blood. The 
authors comment on the desirability of caution in the interpretation 
of results in so few patients. — R. G. H. 

The spasm of tetany considered as a disturbance of the phj’siologj’ 
of muscle. Martin (J. P.), Quart. J. Med. (Oxford), 1926, 10, 
311-321. 

Martin presents evidence which indicates that the spasm of 
tetany is intrinsically muscular. He puts forward the theory that 
this spasm is due to the breaking down by chemical influences of 
the lactacidogen (glycogen) of the muscles involved. Calcium at its 
normal concentration in the blood inhibits this breakdown, but a 
small reduction in calcium content removes a great part of this 
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inhibitory action. Lactacidogen breaks down more easily when the 
hydrogen-ion concentration is reduced; the effects of alkalosis in 
helping to cause tetany and of acidosis in relieving it may he thus 
explained. — J. P. S. 

The reality of action of a thymus diet on gioudh and development of 
frog larvae (Ueber das Wescn dcr Wirkung der Verfiittemng von 
Thymusge%vebe auf AVachstum und Entwicklung von Frosch- 
larven). Abderhalden (E.), Arch. f. d. ges. Physiol. (Berl.), 
1926, 211, 324-332. 

Tadpole experiments are not suitable to decide the question of 
the internal secretion of the thymus. — A. T. C. 

Ttelation of suprarenal corte.v to thyroid and th>Tmis glands. Ma- 
rine (D.), Arch. Path. & Lab. Med. (Chicago), 1926, 1, 17.1-179. 

The failure of involution or the actual regeneration of the 
thymus in exophthalmic goiter, acromegaly, Addison’s disease and 
status lymphaticus, suggested to Marine that the thymus must play 
some important, though not vital, role, in the maintenance of the 
balance of action of other internal secretions. In 66 thyroidec- 
tomized rabbits of known age, the involution of the thymus was 
hastened. For these and other reasons cited from the literature, 
Marine is convinced that the thyroid gland is necessary for normal 
thymus growth and function. In a "large series’’ of rabbits and 
rats it was shown that suprarenalectomy exerts a powerful stimu- 
lating influence on the thymus; in sexually immature animals by 
stimulating further growth; in older animals with highly involuted 
thymuses, by bringing about a regeneration of the thymus. The 
regeneration includes both medulla and cortex of the thymus, 
Gonadectomy alone delays involution of the thymus, probably by 
way of suprarenal involvement. Gonadectomy and suprarenalec- 
tomy combined causes more marked regeneration of the thymus 
than either of these alone. Thyroidectomy prevents the regenera- 
tion of the thymus which usually follows suprarenalectomy. A 
functionally active thyroid, therefore, appears necessary for thymic 
regeneration which follows suprarenalectomy. The combined effect 
of suprarenalectomy and gonadectomy results in certain lymphoid 
and thymus hyperplasia in rabbits and rats which persists until 
regeneration of accessory interrenal tissue corrects the physiologic 
defect. The syndrome thus experimentally produced resembles 
status lymphaticus and is believed to depend mainly on a partial 
loss of certain functions in the interrenal and sex glands rather 
than of the chromaffin tissue. The normal and abnormal lymphoid 
and thymic hyerplasias of infancy and childhood are believed to be 
manifestations of a functional under-development of the interrenal 
and sex glands of varying intensity. The so-called lymphatic con- 
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stitution which underlies or accompanies exophthalmic goiter and 
Addison’s disease also appears to be dependent on a partial suppres- 
sion of certain functions of the interrenal and sex glands. — J. P. S. 

The influence of thyroid feeding on the Islets of Ijangerhans in the 
guinea pig. Cameron (G. R.), J. Path. & Pact. (Bdinb.), 192 G, 
29, 177-183. 

Twenty-five guinea pigs were fed with thyroid extract for^ 
periods varying from 6 to 63 days, and 40 guinea pigs of approxi- 
mately the same size were used as controls. At the end of the ex- 
periments the animals were killed, the pancreas was removed and 
weighed and the ratio of islet to total pancreatic tissue was deter- 
mined by Vincent’s method. On the basis of these experiments 
Cameron concluded that in the guinea-pig feeding with thyroid ex- 
tract causes hypertrophy of the pancreas and an increase in the 
proportion of islet tissue. — J. P. S. 

The influence of the autonomic nervous system on the function of 
the thyroid gland. Crawford (J. H.) & Hartley (J. N. J.). J. 
Exper. Med. (Balt.), 1925, 42, 179-191. 

The authors of this paper undertook to investigate the influ- 
ence of stimulation and section of the various nerves going to the 
thyroid gland on its histological appearance with the hope of throw- 
ing some light on the mechanism of control of its function. Because 
of the marked differences which were found to occur in the glands 
of different rabbits, the method used was that of first removing one 
lobe before stimulating or dividing the nerves going to the other. 
Experiments were carried out in which all combinations of stimula- 
tion and section of sympathetic and vagus branches were tested. 
For study the tissues were fixed in Muller’s fluid with 5 per cent 
formalin and the sections stained with iron hemotoxylin and eosin. 
Careful examination revealed no changes in the histology of the 
gland following either section or prolonged faradic stimulation of 
its nerve supply. — I. M. 

The innervation of the thyroid (Zur Innervation der Schilddriise) . 
Engel (W.), Arch. f. d. ges. Physiol. (Berk), 1926, 211, 433-439. 

Adrenine produces dilatation of the thyroid blood vessels when 
injected locally intravenously, whence it is concluded that the Sym- 
pathicus is the vasodilator and secretory nerve of the gland. 

— ^A. T. C. 

Interrelationship of Basedow’s and Addison’s diseases (Maladie de 
Basedoiv et Addisonisme) . Etienne (G.) & Richard (G.), Rev. 
franQ. d’Endocrinol. (Par.), 1926, 4, 1-11. 

As evidence of interrelationship between the thyroid and the 
adrenals the authors cite two cases of well marked Addison’s syn- 
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drome following the incidence of, and disappearing after the suc- 
cessful treatment of, exophthalmic goiter. In a third case in which 
the development of Addison’s disease preceded that of exophthal- 
mic goiter treatment failed to forestall a fatal issue. — ^R. G. H. 

Surgical care of the toxic thyroid. Frank (L. W.), Southern M. J. 
(Birmingham), 1926, 19, 450-453, 

The author summarizes his views as follows: 

Rest in the hospital is essential for the proper pre-operative 
care of the toxic thyroid, and by such treatment the condition of the 
patient is greatly improved. Hospitalization may be necessary from 
a few days to several weeks. During this period the heart and kid- 
ney function and the nervous stability of the patient should be care- 
fully evaluated. The result of such observation combined with a 
study of the basal metabolic rate gives us a fairly accurate index of 
the severity of the intox-ication. By the administration of iodin in 
some form severe cases may sooner be brought to a condition for 
safe operation. Local anesthesia reinforced with gas-oxygen is the 
best anesthetic for such cases. By the employment of the anoci 
method of Crile certain otherwise inoperable cases may be suc- 
cessfully operated. — J. C. D. 

The effect of hypophysin and thyroid extract on secretion of urine ' 
(Die Wirkung von Hypoi)hysin und Thyreoidin auf die Dlurese). 
Frey (E.), Arch. f. exper. Path. u. Pharmakol. (Leipz.), 1926, 
110, 329-334. 

The colloidal constitutents of the blood were unaffected when 
pituitary extract was injected into the circulation of rabbits; urine 
secretion was increased by vasodilatation and increased blood flow. 
Thyroid extract caused the colloids of the blood to rise, cessation of 
urine secretion, and oedema formation. — G. E. B. 

Studies on experimental cretinism. TI. Nutritional disturbances of 
bones. Kunde (Margarete M.) & Williams (L.), Proc. Soc. 
Exper. Biol. & Med. (N. Y.), 1926, 23, 812. 

Rabbits and rats after thyroidectomy develop a condition sim 
ilar to rickets though led an adequate diet. — J. C. D. 

Studies on experimental cretinism. HI. Nutritional disturbances, 
pellagra and xeropthalmia. TV. The influence of thyroidectomy 
on the central nervous system. Kunde (Margarete M.), Proc. 
Soc. Exper. Biol. & Med. (N. Y.), 1926, 23, 812-813. 

Xeropthalmia and the lesions characteristic of pellagra appear 
in thyroidectomized rabbits kept on a diet adequate for the controls. 

Cretin rabbits were carried through the growth period with 
doses of thyroxin or dessicated thyroid. Thyroid treatment was then 
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stopped. The animals developed a progressive paralysis starting in 
the hind quarters. Autopsy showed lesions in the spinal cord. 

— J. C. D. 

The trnnsplniitntion of parathyroids in partial thjToidectomy. Lahey 
(P. H.), Surg. Gynec. & Obst. (Chicago), 1926, 42 , 508-509. 

Parathyroids should be carefully searched for in the specimen 
following operation, and, if found, transplanted. The belly of the 
sternomastoid is the most convenient place into which to transplant 
them; care should be taken to see that the cavity into which they 
are transplanted is dry. — A. T. C. 

Studies on compensatory hypertrophy of the thyroid gland. VII. 
Further investigation of the influence of iodine on hypertrophy 
of the thyroid gland with an interpretation of the differences in 
the effects of iodine on the thyroid under various pathologic con- 
ditions. Loeb (L.), Am. J. Path. (Boston), 1926, 2, 19-32. 

Loeb carried out seven series of experiments on 148 guinea 
pigs, of which 72 received potassium iodide after previous removal 
of the greater part of the thyroid, and 76 served as controls. Six 
types or grades of hypertrophy were distinguished. On the basis 
of these experiments “it can be definitely stated that potassium 
iodide does not prevent the hypertrophy of the thyroid gland in the 
guinea pig which follows extirpation of a great part of the thyroid 
gland.” On the contrary, in all of Loeb’s experiments, the average 
of hypertrophy was greater in the animals which received potassium 
iodide than in the control animals. There are, in addition to the 
amount of thyroid removed and the amount of iodine fed to the 
animals, other variable factors which influence the degree of hyper- 
trophy following extirpation, such as seasonal changes and others 
which are unknown. As in former experiments, Loeb found that 
the average hypertrophy less marked in the summer months than 
that in experiments carried out during the winter. On the basis of 
his results, Loeb offers a tentative explanation of the influence of 
iodine on the structure and function of the thyroid. — J. P. S. 

Fm-ther observations on autotransplantation and liomoiotrans- 
plantation of thj-rold gland in the guinea pig. Loeb (L.), Am. J. 
Path. (Boston), 1926, 2, 99-110. 

Loeb followed the successive changes in auto- and homoio- 
transplants of thyroid tissue in guinea pigs for periods up to 17 
days after transplantation. He observed significant differences 
between the two types. There is a gradual elimination of those 
factors which distinguish an early auto-transplant from normal 
organ. By the gradual disappearance of fibrous tissue, some fat 
tissue and the accumulations of lymphocytes, the tissue relations 
in the transplant tend to attain the same mutual equilibrium which 
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exists in normal organs. The normal equilibrium between tissues is 
determined by auto-substances which, in this case are given off by 
acinus cells and which act upon the connective tissue cells, blood 
vessels and lymphocytes. The large majority of homoio-transplants, 
on the other hand, can be arranged in three types, ranging from 
complete destruction to a condition approaching those found in syn- 
genesio'transplants, according to the severity of the destruction 
caused mainly by the activity of the connective tissue and lymph- 
ocytes of the host. While these differences in the behavior of the 
transplants are essentially graded in accordance with the genetic 
relationship of donor and host, there are some indications that non- 
genetic variable factors (e. g., age, pregnancy, etc.) may to a cer- 
tain extent modify the intensity of the reaction. — J. P. S. 

Hyperthyroidization experiments on dogs. III. Thyroid anti carbo- 
hydrate tolerance tHypcrthyreoidisationsversiiche an Hunden. 111. 
Schilddriiso und Kolilcnhydrattolcranz) . Mark (R. E.), Arch, 
f. d. ges. Physiol. (Berl.), 1926, 21J, 523-547. 

A dose of 10 grams sugar per kilo body-weight produces ali- 
mentary hyperglycaemia in normal dogs during 4 hours. Arti- 
ficially hyperthyroidized dogs show a markedly increased hyper- 
glycaemia, while thyroidectomized dogs show less effect than the 
normal animals. Hence intermediate carbohydrate metabolism is 
linked with thyroid action. — A. T. C. 

Hyperthyroidization experimetits on tlog.s. IV. Action of iodine- 
poor thyroid preparations (HjTperthyreoidisationsversuche an Hun- 
den. IV. IVirkuiig von .jodnrnicn Schilddnisenpriiparatcn). 
Mark (R. E.) and Stradal (A), Arch. f. d ges. Physiol. (Berl.), 
1926, 212, 486-500. 

Both peroral and subcutaneous administration of large amounts 
of an almost completely iodine-free thyroid preparation produced 
no hyperthyroidization. — A. T. C. 

The influence of the thyroid on carbohydrate metabolism (Thyroid 
in normal cases and in exophalmic goiter under Rontgen irradia- 
tion). Maselli (D.), Problemi di nutrizione (1924), 1, 367-3S0; 
J3er. ges. Physiol, exptl. Pharmakol. (1925). .'ll, 69; Abst. Chem. 
Absts., 20, 1652. 

Irradiation of normal thyroid in dogs produced hyperglycemia 
without glucosuria. Irradiation of other parts of the body did not 
influence carbohydrate metabolism. A similar effect was produced 
by Rontgen irradiation of the thyroid in a patient with exophthal- 
mic goiter. No histological changes of the thyroid were observed. 
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Evophtlinlnilc goiter in the Pacific Northwest. Mason ( J. T.), Surg., 
Gynec. & Obst. (Chicago), 1926, 42, 663-666. 

Good results are claimed with Lugol’s solution. Removal of a 
small portion of thyroid at ligation after a few days’ treatment with 
the solution, and partial thyroidectomy in the same patient after six 
weeks’ intensive treatment showed histologically conversion of the 
typical picture of exophthalmic goiter into a colloid gland with very 
little hyperplastic tissue. — A. T. C. 

The treatment of exophthalmic goitre. Moorhead (T. G.), Practi- 
tioner (Lond.), 1926, IIC, 402-410. 

This is a plea for the medical treatment of goitre. The patient 
is placed in a nursing home, the thyroid treated with ice-bags for 
a week and then with x-ray at intervals for a month. The patient 
rests at home a month. Then the x-ray treatment is repeated. 
Lugol’s solution is helpful in the early part of the treatment. 

— J. C. D. 

Endemic goiter and intelligence of school children. Oleson (R.) 
& Pernald (Mabel), Public Health Reports (Washington), 1926, 
41, 971-986. 

Three thousand seven hundred and ninety-six children in the 
sixth grade of the Cincinnati public schools were included in a 
study having for its purpose the determination of whether endemic 
goiter influences intelligence. Some degree of enlargement was 
found in 25.2% of the white boys and 39.6% of the white girls in- 
cluded in the survey. Two indices were utilized in determining the 
intelligence of the children studied; First, the information afiorded 
by school retardation or advancement as indicated by age; second, 
the records of a standard group test decided to measure intelligence. 
Analysis of chronological age data, indicative of school retardation 
or advancement, failed to reveal' significant variations between 
thyroid-normal and thyroid-enlarged children. A comparison of the 
percentile ranks of the thyroid normal and the thyroid enlarged 
failed to show differences of sufficient magnitude to warrant the 
conclusion that the thyroid normal have a keener mentality than 
the thyroid enlarged. Children with marked thyroid enlargements 
were apparently slightly less intelligent on the average than those 
with normal or slightly enlarged thyroids. However, the number 
of children with marked thyroid involvement was relatively small, 
suggesting the desirability of further observances on children with 
marked thyroid enlargements before drawing conclusions concern- 
ing the influence of thyroid size upon intelligence. 

A simple and accurate method of determining basal metabolic rate. 

.4n electrometric (Katharometer) procedure. Rabinowitch 
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(I. M.), & Bazin (Eleanor V.), Can. Med. Ass. J. (Montreal), 
1926, 16, 638-646. 

The hatharometer has been used for testing permeability of 
baloon fabric, for measurement of composition of alveolar air, and 
as a flue gas tester. It is here applied to measure the percentage 
of carbon dioxide in expired air, which is passed through two oppo- 
site wires of a Wheatstone bridge circuit and affects the heat 
generated in them, so giving a galvanometer reading proportional to 
the carbon dioxide present. The instrument is placed in circuit with 
an air meter, and, from the CO- percentage and total volume ex- 
pired the basal metabolic rate is determined. The results, compared 
with those determined with a Tissot gasometer and Haldane gas 
apparatus, show extremely good agreement, and this open circuit 
method seems to give greater accuracy than the clinical closed circuit 
instruments. — A. T. C. 

Tlio value of iodine in the surgical treatment of exophthalmic goiter. 
Richardson (E. P.). Boston M. & S. J., 1926, 194, 1066-1071. 

The author emphasizes from his own experience (1) the benefits 
of Lugol’s solution in reducing the operative risk in such cases; 
(2) the temporary character of the action of the solution so that 
the patient must be carefully followed and the operation done at the 
most favorable moment; (3) that a more extensive operation can be 
performed under such conditions than was safe without the pre- 
liminary iodine treatment; (4) that surgically the thyroid case 
remains a grave risk even though markedly improved by the iodine 
treatment. 

A local sjunpathetic reflex in hyperthyroidism (tJeber den regionar- 
vegetativen Keflex bei Hypcrthyreoidismus). Serejski (M.), 
Detusche med. Wchnschr. (Berl.), 1926, 10, 1-4. 

The author reports a diagnostic test for "hyperthyroidism” 
that, in his experience, is often useful in detecting latent cases. 
This is a local erythema on sweating in the region of the thyroid 
gland following the injection of a test dose of pilocarpine. Five 
illustrative cases are reported. — R. G. H. 

Three cases of thyroid metastasis to bones. Simpson (W. M.), 
Surg., Gynec. & Obst. (Chicago), 1926, 43, 489-507. 

There is no such entity as "benign metastasizing goiter;” the 
use of this confusing term should be abandoned. Two of the cases 
reported showed osseous metastases of microscopically benign thy- 
roid tissue, associated with clinically negative goiters. Both subse- 
quently developed carcinoma of the thyroid and died within two 
years. In most previously reported cases authors have published 
shortly after discovering the innocent mici’oscopic appearance of the 
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metastases, and ■without waiting to learn the outcome. Many cases 
have been recorded in which microscopical examination of tissue 
from the metastasis revealed normal thyroid structure, while his- 
tological study of tissue from the thyroid gland showed areas of 
undoubted carcinoma. Seventy-seven previously published case 
reports are abstracted. — A. T. C. 

Studies of hj’perthjTOidism. U. The significance of changes in the 
thjTnus glands of thyroid-treated frog tadpoles. Speidel (C. C.), 
Am. J. Anat. (Phila.), 1926, 37, 141-157. 

The normal thymus glands of tadpoles of the green frog (Rana 
clamitans) consist almost entirely of lymphoid aggregations inter- 
spersed with large blood sinuses. They function as lympho- 
cytopoietic organs. Administration of thyroid extract to the tad- 
poles brings about definite changes in the thymus glands. Lymph- 
ocytes, especially the larger ones, are stimulated to mitotic prolifera- 
tion. The hlood sinuses become reduced in size. The hyperplasia of 
lymphoid cells is followed by their extensive ameboid migration into 
the blood sinuses and thence into the general circulation. The in- 
creased production of lymphocytes is not peculiar to the thymus 
glands, but occurs in many regions of the body. There is, there- 
fore, a general lymphoid reaction to hyperthyroidism. Excess thy- 
roid autacoid acts upon various types of undifferentiated cells to 
cause mitotic division. Of the blood cells lymphocytes are the rela- 
tively undifferentiated type. In the tadpoles and frog they func- 
tion as blood mother-cells lor erythrocytes, granulocytes and mono- 
cytes. The new metabolic conditions of hyperthyroidism establish 
a need for more erythrocytes, as well as a granulocytes and mono- 
cytes. The lymphoid hyperplasia is regarded as the preliminary 
phase of the response on the part of the body to supply these cell 
types. The possibility is suggested that the lymphoid hyperplasias 
associated with human exophthalmic goiter, which reach their ex- 
treme form in status lymphaticus, are of the same fundamental 
nature and significance. — ^Author’s Abstract. 

lodin in the treatment of hj-perthiToidism. Thomas (H. M.) & 
Reinhoff (W. P.), South. M. J. (Birmingham), 1926, 19, 87-94. 

A careful review of the important literature with a list of refer- 
ences is followed by a report on 29 cases. Lugol’s solution was 
given to patients kept in bed and fed a liberal diet. The average 
age in the series was 33 years. There was an average reduction of 
36.8% in the basal metabolic rate. The maximum effect occurred 
on the average 11.8 days after the administration was begun. These 
subjects were operated on. They showed much less post-operative 
loss in weight than those operated upon without preliminary iodin'- 
therapy. In a series of 8 cases part of the thyroid was remove<’ 
before Lugol’s solution was given. A second operation was done 
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after a course of iodine treatment and the portions of thyroid 
excised at each operation compared histologically. The author's 
important conclusions are that iodin produces a marked clinical 
Improvement in cases of Graves’ disease and causes a reversion in 
the thyroid gland of Graves’ disease from a state of hyperplastic 
over-activity to a condition approximating a thyroid gland from a 
normal individual (having once passed through the hyperplastic 
stage thereafter the quiescent gland probably always contains an 
excess of colloid). This effect is rarely permanent and should be 
closely followed by appropriate surgical procedures. In a small 
but definite number of cases of exophthalmic goiter the administra- 
tion of iodin is unattended by clinical improvement. In a very small 
portion of apparently normal though hypersensitive persons iodin 
may produce the clinical picture of hyperthyroidism or possibly even 
Graves’ disease. Finally, it may he regarded as proved that although 
iodin has not yet been shown to effect a permanent cure, it is an 
indispensable adjunct to safe surgical procedure in the treatment of 
exophthalmic goiter. — J. C. D. 

A relation between experimental hyi>erthyroidism and barring in 
poultry. Torrey (H. B.), Proc. Soc. Bxper. Biol. & Med. (N. Y.), 
1926, 23, 536-537. 

Dessicated thyroid added to the diet or thyroxin injections 
produce changes in the feather structure. The uniform broad lacy 
borders formed of naked barbs found in some feathers in the male 
are modified by an overgrowth of the barbules to form a scalloped 
edge. These scallops correspond closely with the pigment bars, 

— J. C. D. 

Inflanunations of the thyroid gland. Watkins (J. T.), Ann. Clin, 
Med. (Balt.), 1926, 4, 628-642. 

It is concluded that the thyroid gland is very infrequently the 
site of inflammatory processes. Practically all types of inflamma- 
tory reaction may occur in the gland. Chronic interstitial lesions 
are most frequent and in most instances are associated with other 
processes which dominate the clinical picture, viz., simple hyper- 
trophy, parenchymatous hyperplasia, adenomatous hyperplasia, col- 
loid goiter, etc. Varying grades of hypof unction, even marked 
myxedema, may follow any of the types of inflammatory reaction. 
What has been called thyroiditis by many pathologists is probably 
only an expression of lymphatism. — R. G. H. 

The relation of the thyroid gland to the surface tension of the blood 
plasma. I. The effect of thyroidectomy. Wilhelm j (C. M.) & 
Pleisher (M. S.), J. Exper. Med. (Balt.), 1925, 63, 179-193. 

The authors report their results from a series of experiments 
in which the effect of thyroidectomy on the surface tension of the 
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blood plasma was studied. The surface tension of arterial blood 
plasma was determined by the du Nouy tensiometer in 41 control 
and 42 thyroidectomized male guinea pigs at various intervals fol- 
lowing the operation. In the majority of the experiments the plasma 
was allowed to stand 20 minutes before determinations were made, 
but in the remainder readings were made immediately and at the 
20-minute period as well in order to determine the time-drop. A 
gradual elevation of the surface tension of the plasma was found 
to occur as a result of thyroidectomy, reaching its height in from 

19 to 22 days. The time-drop (difference between the initial and 

20 minute determinations) was greater in the plasma from normal 
than in that from operated animals. The average surface tension 
values for the 41 controls was 53.2 dynes while that of the oper- 
ated animals was 57.3 dynes. The authors suggest that these 
changes are due to a decrease in the amount of certain normally 
occurring surface-active substances, the production of which is de- 
pendent upon the thyroid gland. — I. M. 

The relation of the thjToid gland to the surface tension of the blood 
plasma. H. The effect of the administration of thjToid extract 
and thjToxin. Wilhelmj (C. M.) & Fleisher (M. S.), J. Exper. 
Med. (Balt.), 1925, 63, 195-205. 

The object of the experiments presented in this communica- 
tion was that of determining the effect of thyroxin extract admin- 
istration on the surface tension of blood plasma in normal guinea 
pigs. The surface tension of the plasma from arterial blood was 
measured in 27 animals before and again after the administration 
of 1 to 1.2 mg. of thyroxin over a period of 4 or 5 days. Of these 
animals 20 showed a decrease in surface tension of the plasma 
ranging from 1.9 to 13.9 dynes with a mean value of 5 dynes. 
The remainder showed little or no change. Of seven control ani- 
mals bled at the same time and kept under identical conditions, six 
showed variations in the surface tension of the plasma ranging 
from 0.5 dyne increase to 0.6 dyne decrease on the two determina- 
tions, while one showed a fall of 1 dyne. Two animals given thy- 
roid extract over a period of 10 days gave values considerably be- 
low normal. The hypothesis is suggested by the authors that the 
changes observed are due to an increase in some normally occur- 
ring surface-active constituents, which are produced as a result of 
increased cellular metabolism. 

A reticle of endothelial cells in the thyroid and parathjTOid. Wil- 
liamson (G. S.) & Pearse (I. H.), J. Path. & Bact. (Edin.), 
1926, 29, 167-169. 

Williamson and Pearse previously presented evidence that a 
lymph sinusoid is the essential feature of the parenchyma of the 
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thyroid gland. In this paper they describe an endothelial reticle 
in the thyroid and parathyroids composed of fused processes of 
adjoining endothelial cells which may be granular and appear to 
be distinct from the endothelium of the web of blood capillaries 
which enfolds the follicles. These large cells they believe to be 
similar to the Kupfer cells of the liver and they identify this inter- 
lacing meshwork with the reticulo-endothelial system of Aschoff. 
The contents of the cytoplasm of the reticulo-endothelial cells vary 
with variations in the functional activity of the thyroid and para- 
thyroid glands. — J. P. S. 


Thyroid opotherapy in dyspituitarisni. Wynn (J.), J, Am. M. Ass. 

(Chicago), 1926, 80, 820-822. Abst. A. M. A. 

The author records a case of dyspituitarism which has been 
under observation for twenty-eight months and in which the cor- 
relation between clinical status and the amount of thyroid extract 
ingested is well illustrated. The patient’s imperfect co-operation 
during the earlier months of treatment afforded a striking demon- 
stration of the effects of both insufficient and excessive opotherap’' 
Thyroid extract and the whole pituitary substance were administered 
orally, in capsules. The daily doses were divided into three equal 
parts, given morning, noon and night. The daily dose of whole 
pituitary substance varied from 9 grains to 15 grains (0.06 gm. to 
0,9 gm,). It was discontinued after five months. Thyroid extract 
was given in daily doses of 1% to 8 grains (0.09 to 0.5 gm.). Dis- 
continuance of the thyroid extract invariably was followed by a 
return of symptoms. Since March 15, 1924, a daily dose of 6 grains 
(0.4 gm.) has been taken with no periods of interruption. No 
occasion has arisen for other medication. On this treatment, the 
man has remained symptom-free for thirteen months. 
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GUANIDINE AND THE PARATHYROIDS 
WILLIAM SUSMAN, B.A., M.D. 

Department of Pathology, the Victoria University of Manchester 

MANCHESTER, ENGLAND 

Even a cursory examination of microscopic sections from 
the parathju'oids removed at the routine autopsies is sufficient 
to make one realize how scanty is the basis upon which any 
histological interpretation may be made. 

In even a small collection of sections from the parathy- 
roids, the variety of appearances whieh are usually seen, sug- 
gests that factors either normal or pathological have the power 
to change very appreciably the state of the circulation in the 
glands, the amount of globulation in the epithelial cells, and 
the proportion of the eosinophile cells present. 

These are the problems to be considered. 

In order to establish the necessary histological basis for 
further interpretation, it is necessary to correlate the func- 
tional states of the parathyroids with some definite histologi- 
cal appearances. As a result of the work of Paton and Find- 
lay, and their co-workers, it is known that varying de- 
grees of hyperactivity can be induced by the injection of 



446 


GUANADINE AND PARATHYROIDS 


guanidine. Our initial task, therefore, is to find some distinct 
histological features indicating hyperactivity of the glands. 

Since the following experiments are based on the findings 
of Paton and Findlay, it is necessary to keep in mind their 
conclusions. They are of the opinion that the parathyroids 
control the metabolism of guanidine in the body, by prevent- 
ing its development in excessive amounts. Since, according 
to these authors, guanidine is responsible for the maintenance 
of muscle tone, the glands exercise a regulative action over 
them. 

Schafer considers that the parathyroids produce an auto- 
eoid which is passed into the blood stream. This autocoid pro- 
motes protein metabolism and enables intermediate products 
such as guanidine to be further metabolised. Collip has par- 
tially isolated this active principle. 

The conclusions of these workers suggest that, by the 
introduction of a guanidine compound into the animal, its 
parathyroids must become more active to counteract the effects 
of the guanidine compound. If this hypothesis be correct, a 
series of injections at various intervals would give a microscopic 
picture of the glaud at rest, in various stages of activity, or 
perhaps, even, in a state of functional strain. 

HISTOLOGY 

The histology of the parathyroids has been described in 
detail by Sandstroem, Kohn, Welsh, Benjamins, Erdheim and 
Thompson. Briefly, their findings are that the cells are divided 
into two types. 

There are the comparatively'’ small cells with large, deeply 
staining nuclei, colorless cytoplasm and a distinct cell border. 
These cells constitute by far the greater part of the glands. 

In the other division are the large eosinophilic cells with 
small niielei, granular cytoplasm, and a distinct cell outline. 
These cells are seldom numerous in normal glands, and in 
some sections they may be absent. 

It is often possible to find cells with features of both 
types. This would seem to suggest that the variations only 
signify different phases of functional activity in a single type 
of cell, — which is the view held by Schafer. 
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Another important feature is that the cells and the con- 
nective tissue of the parathyroids may contain a considerable 
amount of fat (Thompson, Benjamins and Welsh). The intra- 
cellular fat in the parathyroids of the rabbit takes the form 
of numerous and conspicuous large globules. 

EsnERlMEOTAl. DATA 

Only the microscopic features of the parathyroids are being 
discussed here, as the other aspects of the effects produced by 
guanidine injections are dealt with fully by Patou and Find- 
lay, and their co-workers. 

Adult rabbits were injected, chiefly intravenously, with 
a 5% solution of guanidine nitrate in normal saline. The 
tissues ■were fixed in Helley's fluid. The sections were stained 
with hemalum and eosin, and with acid fuehsin and methyl 
green. 

In order to investigate the nature of the globules present 
in the parathyroids, half of each glandule, from a number of 
animals, was fixed according to Regand’s method and the sec- 
tions were stained with acid fuehsin and methyl gi’een. By 
so doing, lipoid substances within the gland, to a large extent, 
were retained and demonstrated. 

The following represents a summary of the experiments 
together "with the macroscopic and the microscopic appear- 
ances of the parathyroids: 

R. 15. 850 gms. act 4 months. 

0.4 gms. per kilogm. of body -weight were injected subcutaneously. 
The animal died in 18 hours. 

Macroscopic Exaviination. 

Parathyroids ; Intensely congested; one looked haemorrhagic. 
(Congestion was not so marked a feature of the other organs.) 
Microscopic Examination. 

Parathyroids; The glandules are intensely congested. The usual 
large globules are rare (Pig. 1) but small ones are present in appre- 
ciable numbers. The cells are pale, indefinite and swollen. Nuclear 
chromatin is not so abundant as usual. Occasionally there are nuclei 
showing a distinct achromatosis. A number of the ‘smaller cells pos- 
sess very dark nuclei. 

R. IG. 830 gms. aet 4 months. 

0.2 gms. per kilogm. of body weight were injected subcutaneously. 
The animal died in 20 hours. 

Macroscopic Examination. 

Parathyroids; No abnormality is obvious to the naked eye. 
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Microscopic Examination. 

Parathyroids : These are congested. Although there are very 
few large globules, those of the smaller size are quite numerous. 
B. 13. 1590 gms. aet 6 months. 

Injected intravenously with 0.1 gm. per kilogni. of body weight. 
Killed in 24 hours. 

No abnormality is obvious to the naked eye. 

Microscopic Examination. 

Parathyroids: There is no obvious congestion. The scarcity of 
large globules is a conspicuous feature. With the oil immersion lens 
(1/12) numerous small globules are visible. In general, the cells 
are large, swollen, granular, and contain numerous small glories. 

N. 314. 

Injection of 0.5 gms. per kilogm. of body weight. Killed in 48 
hours. 

There are no obvious macroscopic abnormalities. 

Microscopic Examination. 

Parathyroids : The large colorless cytoplasmic globules are abun- 
dant (Fig. 2). Very few of the smaller and more opaque globules 
are to be seen. 

R. 17. 800 gms. aet 4 months. 

Injected intravenously with 

0.1 gms. on 1st day. ) Per kilogm. of 
0.17 gms on 4th day. J body weight. 

Killed on 5th day. 

Microscopic Examination. 

Parathyroids: The cells ai‘e massed together and contain very 
deeply staining nuclei. The cytoplasm is almost uniformly finely 
globulated. There is a conspicuous scarcity of the large globules. 
Congestion is only slight. 

R. 12. 1440 gms. Adult. 

Intravenous injection of 0.1 gms. per kilogm. of body weight. 
Killed on the 8th day. 

On post-mortem examination the parathyroids seemed large and 
were pale. 

Microscopic Examination. 

Parathyroids: The cells have deeply staining nuclei and are 
extremely vacuolated. In the majority these vacuoles occupy the 
greater part of the extra-nuclear cell structure. Smaller globules 
are of frequent occurrence. 

In sections stained with hemalum and eosin, the cytoplasm of 
many cells contains opaque granular dark staining masses. Sections 
stained with acid fuchsin and methyl green show acidophilic granules 
in the epithelial cells, especially in those which border on capillaries. 

There is no congestion. 

R. 18. 730 gms. Adult. 

Received intravenous injections of 

0.05 gms. on 1st day j Per kilogm. of 
0.1 gms. on 6th day ( body %veight. 

Killed on the 9th day. 

Microscopic Examination. 

Parathyroids : While the large globules are not so abundant as 
usual, the cytoplasm of the cells contains many of the smaller type. 
The nuclei have stained deeply. The cell boundary is distinct. 

R. 14. 1370 gms. aet 6 months. 
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Intravenous injections of 
0.06 gms. on 1st day 
0.08 gms. on 4th day 
0.1 gms. on 11th day 
0.1 gms. on 14th day 
0.12 gms. on 18th day 
0.13 gms. on 20th day 
0.15 gms. on 25th day 
0.19 gms. on 27th day 

Throughout the latter part of this experiment muscular spasm 
was elicited by the slightest stimulus. The animal was killed 2 hours 
after the last injection while in tetany. 

Post-Mortem Appearances. 

Parathyroids: Pale and enlarged. 

Microscopic Examination. 

Parathyroids: The granularity of the cells is very marked, while 
the amount of globulation is only moderate. The cells are large and 
indefinite, while the nuclei are granular, and stain less deeply than 
usual (Fig. 3). In many cases, there is distinct evidence of hyper- 
plasia. On the whole, congestion is fairly pronounced. 

(N. B. — In all except R. 14, eosinophilic cells are rarely seen, 
while in R.14 they are present in appreciable numbers.) 



rig 1 R. 15 : V 550 Ilemalnm and Kosin The almo'st complete di-sap- 
peaianee of globules from the gland IS hours after the injection of guanidine 
nitrate 

Discussion 

What information have these experiments produced? 

To answer this, we must consider the relationship of the 
eytoplasmie globules with parathyroid activity and with guani- 
dine. The appearance and disappearance of these globules 
after guanidine injections, and the altered appearance of the 
parathyroid cells, indicate that some relationship does exist. 
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GUANIDINE AND THE PARATHYROIDS 

A section of the normal glandule of a rabbit exhibits a 
most extensive globulation of the cytoplasm, the globules oe- 
cupjdng the greater part of the cytoplasm. These are of a 
fatty nature. (Thompson, Benjamins and Welsh.) 

After the injection of guanidine nitrate, these large glob- 
ules disappeared in 18 hours (Pig. 1). In their stead, were the 
very minute globules which at first were recognized only by 
an examination with the oil immersion lens (1/12). 



Pig 2. N. 314 • X 500. Hcmnlum 
and Eosm. In 48 houis globulation 
has retuincd to the noimal amount, as 
seen in the parathyroids of the nor- 
mal rabbits 


Fig 3 R. 14 : X 650. Hemalum 
and Eosin. The cells are large, the 
cytoplasm finely globulated. and nuclei 
not as deeply staining as usual. 


Up to 48 houi's, the picture ivas similar. At 48 hours, the 
gland had recovered its normal globulated appearance. The 
small globules had diminished in number. Eight days after 
a single injection, the glands had an appearance similar to 
that seen in 48 hours (Fig. 2). 

It therefore would seem probable that the variations in 
size and number of globules within the cells of the parathy- 
roids might give some indication of the functional state of the 
gland. 

Does this correspond with the views held by Paton, Find- 
lay and Schafer? According to these authorities, guanidine 
should throw the parathyroids into greater activity, in order 
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that the excess of this STihstance may be further metabolised. 

In R. 15, R. 16, and R. 13, the most striking change in the 
parathyroids was the disappearance of the larger globules. 
After 48 hours, the normal appearance returned, as seen in N. 
314. The disappearance and reappearance of their large glob- 
ules had a consistent relationship with the guanidine injections. 

In short, up to 24 hours after an injection of guanidine, 
globules were relatively scai-ce in the parathyroids. At about 
48 hours after an injection, the normal appearance had re- 
turned. 

But what is the effect of repeated injections? The effect 
of the second dose was as marked as the first. R. 17 was 
killed 24 hours after the last injection. The appearance cor- 
responds closely with that of R. 13. However, the later stages 
of rceovery as seen in R. 18 were not so complete as when only 
one injection was given. 

R. IS was killed in 9 days — ^3 days after the last injection. 
The large globules were not at all rare, but in numbers they 
could not be compared with the picture seen in either N. 314 
or R. 12. In R. 18, the small globules predominated. After 
3 days, then, the glands had not recovered their normal appear- 
ance. There was still a suggestion of h 5 T)eractivitj\ 

R. 14 received eight injections in 27 days. The seventh 
was given on the 25th day and the eighth on the 27th day. The 
animal was killed two hours after the last injection while in 
tetany. Latterly the animal was kept in a constant state of 
muscular hypertonicity. The resultant microscopic picture 
again showed the predominance of the small globules. 

The chief point to be considered in R. 18 and R. 14 is the 
relationship the smaller globules bear with the activity of the 
cell. In R. 14, there was a pronounced hypertrophy of the 
parathyroid cells, and there were many indications of hyper- 
plasia although no obvious mitosis was demonstrable. (Fig. 3.) 
It therefore seems to be highly probable that the small globules 
go hand in hand with an increased activity of the glandules. In 
other words, the cells had not sufficient time to accumulate their 
prodxiet in large enough quantities for the formation of the 
larger globules. In their place the smaller globules appeared. 
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It is also significant that only in R. 14 were tlie gi-annlar 
eosinophilic cells present in any appreciable numbers. Mae- 
Callum suggests that an increased eosinopliiHe granularity of 
the cells may be associated with increased activity. 

Transitional forms were seen between this and the more 
prevalent type of cell. 

It can therefore be concluded that the microscopic evi- 
dence supports the views of Paton, Findlay and Schafer on the 
relationship which exists between the parathyroids and guani- 
dine. 


SUMMARY 

1. An injection of guanidine nitrate causes the depletion 
of the parathyroid globules within 18 hours. 

2. The normal appearance is restored in 48 hours. 

3. Repeated injections, sufficient to keep a constant de- 
gree of hypertonicity in the muscles, causes hypertrophy and 
hyperplasia of the parathyroid cells, as well as a marked in- 
crease in the acidophilic cells, and a marked absence of the large 
globules. 

4. Guanidine injections, thei’efore, involve increased func- 
tion of the parathyroids as shown by the absence of large glob- 
ules, the presence of small globules, h}>pertrophied cells and 
numerous eosinophilic cells. 
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STUDIES IN ACROMEGALY 
II. HISTORICAL NOTE* 

LEO M. DAVIDOFF 
Peter Bent Brigham Hospital 

BOSTON 

Owing to the protean nature of the disease acromegaly, the 
literature concerning it has grown extremely voluminous. Each 
one who had an opportunity to investigate the clinical picture 
or post-mortem findings in a personally observed case was apt 
to stress the outstanding features presented hy his particular 
patient, with a resulting confusion of opinions regarding the 
nature and origin of this strange malady. There have thus 
grown up “schools” of opinion, each championed by some out- 
standing contributor whose numerous followers have all inserted 
their personal modifications to the original hypotheses. 

It is not the aim of this present note to review the entire 
literature on the subject of acromegaly, but merely to touch 
upon those points which appear to be essential to our present 
conception of the disease. The paper therefore will serve merely 
as an introduction to certain studies concerning diabetes, metab- 
olism, the role of other endocrine oi’gans than the hypophj'sis, 
etc., which are to follow. 

In 1886 appeared Marie's clinical description (14) of a 
new disease, based on two cases, to which he gave the name of 
“ aeromegal 3 ^ ” He laid the foundation for all subsequent 
clinical studies by his classical description of these patients, but 
he made no attempt at the time to ascribe the malady to any par-’ 
ticular etiological factor. In addition to these two personally 
observed patients, Marie also called attention to five other ex- 
amples obviously of the same condition which had appeared in 
the literature under a variety of designations. These had been 
reported by Sauscerotte-Noel (1772), Alibert (1822), and Fried- 
reich (1868), who repoided the cases of the famous “brothers 
Hagner,” whom Marie later considered to be examples of osteo- 

•Por the first ot this series of reports, cf. Uoiley. P., and DavldoCE. U. M : 
“Conccrnins the microscopic .structure ot the hypophysis cerehri in acromecalv ” 
.4m. J. Patti., inco, ISo-COT. ’ 
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arthropathj^, and by Henrot (1877). On Henrot’s patient an 
autopsy had been done and a large pituitary tumor found. 

The next year (1887) Minkowski (19) reported a case of 
his own which he recognized as similar to Maine’s two patients. 
This patient was an outspoken example of the malady and suf- 
fered from outstanding local pressure symptoms in the form of 
severe headaches and bitemporal hemianopsia. In his paper 
Minkowski called attention to a ease which had been reported 
two years before Marie’s original paper by Pritsche and Klebs 
(11), who appear to have been the first to suspect the possible 
relationship of the disorder, which they considered to be one of 
pathological gigantism, with the ductless glands. Having found 
at autopsy an enlargement of both the thymus and hypophysis, 
they favored the former as the causative agent, and ascribed 
the enlargement of tlie pituitary to tlie general overgrowth of 
the body. They explained the fact, that this enlargement ex- 
ceeded the relative proportions of other parts, on the grounds 
of the greater blood supply to the hypophysial region. 

Minkowski ivas led to differ from these views of Klebs, hav- 
ing recently been impressed, as he said, by a lecture given by 
Virchow (1887), on the resemblance of the histological structure 
of the thyroid and pituitary glands. He argued from this that, 
since myxoedema is related to changes in the thyroid gland and 
is accompanied by trophic changes in the skin and extremities, 
acromegaly must be related to disturbances of the hypophysis 
since this disease, too, is evidenced by trophic disturbances. 

On this weak link the pituitary gland seems first to have 
become associated with the disease acromegalj'', but the exact na- 
ture of the disturbance of the hypophysis was barely guessed at. 

Marie himself, under whose influence a thesis bj' his pupil 
Souza-Leite (15) appeared in 1890, including a summaiy of all 
the eases in the literature to date, 38 in numbei*, was far from 
certain that the malady wms due to a pi’imar}’- disturbance of the 
pituitary gland. "Writing wfith Marineseo (16) in 1891, he 
summed up their studies of his first autopsy on an acromegalic, 
Avith the impression that they Avere evidently dealing AA'ith a 
general nutritional disease affecting especially the connective 
tissue of the extremities and certain organs and mucous mem- 
branes. The reason for this distribution of pathological changes, 
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he thought, depended upon the particular condition of the cir- 
culation and nutrition of the extremities and an emhryologieal 
predisposition. From this point of view, he continued, the pitui- 
tary lesion might he considered simply analogous to anj"^ of the 
others, except for the fact that it is, first, a constant lesion, and 
second, not simply an interstitial sclerosis, but a hyperplasia of 
the follicles as well. He discarded as untenable the hypothesis 
of Klebs, that the thymus is responsible for acromegaly, or that 
the malady is primarily of nervous origin in accordance with 
the views expressed by von Recklinghausen. 

In those days the question of whether the pituitary bod}’' 
had any function at all was still far from settled, and Marie 
was impressed by the recent experiments of Rogowitsch (22) in 
which an hypertrophy of the gland was shoum to follow extirpa- 
tion of the thyroid. It was the opinion of Rogowitsch that the 
thyroid and pituitary served to counteract various toxins of the 
body, and Marie came to believe that failure of the pituitary to 
function might permit these toxins to result in the occurrence 
of acromegaly in certain individuals with a special predisposition 
for the disease. Even as late as 1911, in a personal communica- 
tion to Dr. Cushing, he stated that •• 

“After having passed from one hypothesis to another, I find 
myself in no definite position regarding this question [hypo- or hyper- 
pituitarism]. I wonder if the solution does not lie in a somewhat 
different direction. That is to say, that the important fact concerns 
itself less, perhaps, with the quantitative function of the hypophysis 
than with the modification and alterations of its secretions.” 

On the whole, however, Marie was apparently inclined, up 
to this time, to regard acromegaly as an under-function of the 
hypophysis, and it was this indeed which led Horsley and others 
to attempt pituitary extirpations in order, if possible, to repro- 
duce the condition experimentally. 

It had long before been pointed out by Virchow (1863) that 
the functioning pars-anterior cells showed under the microscope 
a distinct granulation of the protoplasm. In 1892 Massalongo 
(17), on an histological basis having found in a case of acrome- 
galy a pituitary tumor consisting of granular cells, concluded 
that this malady was an expression of hyperfunetion of the 
pituitaiy. He, too, in a manner similar to Fritsche and Klebs, 
believed that the thymus was responsible for the overgrowth, 
but assigned to the pituitary an equal and possibly a greater 
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share in this disturbance. This was the first expression in the 
literature against the somewhat tacitly assumed attitude that 
acromegaly was a disturbance of diminished activity of the 
gland. In 1894 Tamburini (25) desei'ibed a ease of acromegaly 
with autopsy findings, and clearly called attention to the hj'per- 
trophy of the epithelial elements of the pituitary gland, more 
specifically the chromophile cells. He concluded that the pitui- 
tary lesion was in the nature of an adenoma, but was different 
from adenomas in other glands in that it seemed to involve the 
entire organ — an assumption which is not borne out in most 
eases by later studies of other investigators. In an effort to 
explain the bizarre lesions of the h 3 'poph}"sis, said to have been 
found in cases of acromegalj', such as sarcomas and gliomas in 
earlier reports, he believed that the disease began with an over- 
activity of the chromophile cells of the anterior lobe and that 
later this overactivitj’’, uuth its anatomical counterpart of ehro- 
mophile adenoma, gave way to the degenerative lesions described 
by others, and that these were associated with clinical manifesta- 
tions of uuderactivty of the gland, manifestations which were, 
to be sure, extremely vaguelj* sensed in his time. 

In 1895 Brissaud and Meige (2) elaborated the views 
alreadj" expressed bj'- Massalongo on the relationship and simi- 
larit}*- between acromegalj^ and gigantism. In 1897 Sternberg 
(23) wrote an excellent monograph, bringing together all the 
data available in the literatui’e then extant on 210 reports of 
trustworthy examples of the disease, and 47 reports of autopsies. 

The logic underlying the belief that eosinophilic gi’anules 
appearing in the cells of acromegalic h.ypoph 3 "ses neeessarilj" 
mean hyperfunetion was placed on a more reasonable basis by the 
special work of Benda in 1900 (1) in demonstrating, in addition 
to his excellent preparations with special stains for gi’anules, 
the fact that in young individuals during their growing period 
the eosinophilic granules are much more common than in older 
individuals, granular cells often extending into the tuberalis, 
and this occurrence being less and less common as age advances. 

This disclosure was promptly recognized as of great sig- 
nificance, particularly in that it offered an explanation for acro- 
megaly on a pituitarj’- basis, even in the absence of an hypo- 
physial enlargement or tumor. In discussion of a paper by 
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Benda on the subject, Yirchow (1900) (27) stated that patholo- 
gists could no longer he content to regard a pituitary gland in 
acromegaly as normal on its gross appearance alone, but that 
the special examination for granules would have to be carried 
out. He stated further that in his collection there Avere five 
typically acromegalic skeletons with normal pituitary fossae, a 
fact which could no longer be regarded as incompatible with 
overaetivity of the gland.® 

Somewhat varied explanations of acromegaly have been 
advanced by others. In 1895 Campbell (5) considered the mal- 
ady as a reversion to the anthropoid stage of development. 
Woods Hutchinson (1898) (12), one of the earliest American 
physicians to write about the disease, believed it to be a develop- 
mental disorder resulting in hypertrophy in those parts of the 
body corresponding to the areas of closure of the “ventral 
arches” of the embryo. Cagnetto in 1904 (3), on the basis of 
some clinical and pathological studies, expressed the vieAv that 
it was not primarily a disease of hypophysial origin but that 
overgroudh and the hj'pophysial changes were both consequent 
to a general nutritional disorder. Accordingly, he was pleased 
to report in 1907 (4) a case of acromegaly which appeared to 
shoAv at autopsy a pituitary tumor consisting entirely of chromo- 
phobe cells. He concluded that all that remained was for some- 
one to find a chromophile adenoma without acromegaly, in order 
to complete the proof against the hypophysial origin of the 
disease. 

In the same year (1907) Petren (20) also expressed doubts 
as to the hypophysial origin of acromegaly, basing his opinion 
Aipon a personally observed case with a normal sized hypophysis 
and a coincidental syringomyelia. The latter finding led him 
to feel Avith von Kecklinghausen (1890) (21) that the disease 
may be primarily of nervous origin. Indeed, also, in the same 
year, Magnus-Levy (13) Avrote that: “neither pathological, ex- 
perimental or clinical evidence exists to show with sufficient cer- 
tainty that acromegaly is related to a change in the hypophysis, 
and assuming such a relation to exist, as most people believe, 

•This statement one finds hard to believe in view ot the fact that in the 
Brigham Hospital series of 100 cases of acromegaly the X-rav has disclosed an 
ovttspoken enlargement of the sella in all bnt seven cases On this percentage 
basis Virchow would have needed to have skeletons of 71 acromegalics In his 
collection. 
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wlietlier this change is one in the direction of increase or de- 
crease of function.’’ 

Owing to the frequent and often very early disturbances 
of gonadal fnnction in acromegaly, Stumme (1908) (24), Thu- 
mim (1909) (26), Ma 3 "er (1910) (18) and others believed that 
the primary disorder lay in the sex glands, and that this re- 
sulted secondarily in those changes of the hypophysis said to he 
characteristic of acromegaly. 

There had been one most confusing fact, namely, the oc- 
casional report of eases of acromegaly in which not onl,y was 
the hypophysis not enlarged but w'as said to be histologically 
normal. Erdheim, however, in 1909 (8) cast doubt upon all 
case reports of this kind by the report of such a case in which 
he had found a large, apparently'' separate eosinophilic adenoma, 
within the sphenoidal cells, supposedly having originated from 
an aulage of the crauiopharj''ngeal pouch. This ease aroused 
great interest and led, if to nothing else, at least to more care- 
ful examinations of the base of the skull in subsequent autopsies. 

In 1909 also, Cushing (6) in his address before the Surgical 
Section of the American Medical Association, first emploj'-ed 
the terms hyperpituitarism and hypopituitarism, the latter hav- 
ing been used for the states of experimental pituitary insuf- 
fieiencj' wliieh he rvitlr Crow’^e and Homans had been the first 
to produce or at least to describe. Since these experimental 
states of adiposity^ and sexual dystrophy resembled certain un- 
explained clinical syndromes accompanied by hypoplysial 
tumor, acromegalj^ was regarded as in all probability the coun- 
ter-state due to over-glandular secretion or lyperpituitarism. 
Three j^ears later in his monograph on the pituitary disorders 
(7) Cushing assembled the arguments for his own belief in the 
hyperpituitary nature of acromegaly in the following manner ; 

1. “In the first place, in the only known conditions associated 
with skeletal overgrowth one usually finds an hypertrophic enlarge- 
ment of the gland or a histologically demonstrable hyperplasia — 
primary in the case of acromegaly and gigantism, secondary in the 
case of eunuchism. 

2. “Moreover, experimental extirpations of the hypophysis, with 
resultant glandular deficiency, have been shown to retard skeletal 
growth, and comparable effects are known, clinically, to be the conse- 
quence of glandular implication in tumor, injuries, or processes of 
disease in young individuals. 

_ 3. "Again, acromegaly tends in the long run toward a state 
which our experiments have shown to be brought about by glandular 
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insufficiency — adiposity, high sugar tolerance, and so on — and the fact 
that a low assimilation limit for carbohydrates characterizes_ the 
early stages of the disease suggests a coincident period of functional 
hyperplasia. 

4. “Further, partial removals of the presumably hyperplastic 
pars anterior in certain cases of advancing acromegaly have led to 
seeming remissions in the symptoms, in the same way that partial 
removals of the hyperplastic thyroid in Basedow’s disease induce re- 
missions in the symptoms of hyperthyroidism.” 

Clinical and anatomico-pathological studies have continued 
with varying degrees of intensity up to the present time, hut 
with perhaps no more advance than was made in these earlier 
years when the subject was of more universal interest than at 
the present. Dr. Cushing recognized at the time of his mono- 
gi-aph that the solution would probably come from the experi- 
mental laboratory. He says: 

“Experimental investigations, as we have seen, have thrown 
merely a negative light on the matter in so far as they have made 
clear that hypophysial deficiency — ^presumably of pars anterior — in- 
hibits complete skeletal development; and it has been suggested that 
this may be due to a consequent lowering of the phosphorus and 
calcium content of the blood. 

"So far as I am aware, there is only one certain experimental 
method of inciting skeletal overgrowth, namely, by early castration, 
and it is probable, after all, that, as Tandler suggests, the skeletal 
elongation characterizing eunuchism is merely an expression of a 
secondary hypophysial hyperplasia. 

“No one has definitely succeeded in simulating a fixed state of 
functional overactivity of any member of the ductless-gland series, 
whether by feeding-experiments or by heterogeneous transplantations. 

“Unquestionably there is some chemical process at work behind 
the actual glandular hyperplasia { Vassale, Cagnetto, et al.) , and until 
this can be determined we must not only await the experimental re- 
production of states of functional overactivity but must also continue 
to speak of the glandular change as the primary incident in the 
process.” 

This experimental proof which he felt was necessary for 
the final demonstration of the hyperactivity of the pituitary 
in cases of acromegaly and gigantism has finally appeared 
through the efforts of H. 51. Evans and his co-workers (9) (10) 
at the University of California, where at last it was demon- 
strated that by the parenteral injection of an extract of the 
anterior lobe of the pituitary gland true gigantism can be pro- 
duced experimentally in rats. Obviously the hormone which 
influences growth resides in this portion of the gland, and there 
are ample reasons to believe it is a function of the acidophilic 
cells, wdiich are those chiefly composing the adenomas of acro- 
megaly as Benda first pointed out. It only remains for some- 
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one by similar methods to produce the experimental coxmter- 
part of acromegaly. For this, some animal of a species in -which, 
unlike the rat, the epiphysial growth of the hone ceases in the 
adult, will needs be employed. 
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STUDIES IN ACROMEGALY 

III. THE ANAMNESIS AND SYMPTOMATOLOGY IN 
ONE HUNDRED CASES 

LEO M. DAVIDOFF 
Peter Bent Brigham Hospital 
BOSTOK 

INTRODUCTION 

This study is based upon an anal 3 ’sis of the 100 cases which 
were discharged from the Peter Bent Brigham Hospital with 
the diagnosis of acromegaly, up to August 1, 1926. Nearl.y 
five times this number of patients with pituitarj’’ tumoi’s have 
been studied here since the hospital was opened in 1913, but 
the 100 cases chosen for this analysis are those in which the 
acromegaly was paramount and unmistakable. We have pur- 
posefully avoided the inclusion of mixed types or borderline 
cases of dyspituitarism in which traces of acromegalj' were dis- 
cernible on histological or X-ray studies but which have become 
submerged in hypopituitarism. 

Pifty-six of these 100 cases were primarilj’- admitted be- 
cause of the pressure effects of the acromegalic adenoma against 
the chiasm, and were operated upon for the relief of these sjunp- 
toms. Sixteen others had either earlj'^ signs of chiasmal pres- 
sure insufficient to warrant operation at the time, or signs 
sufficiently advanced to justify intervention which for one rea- 
son or another was postponed. In the remaining 28 cases there 
were no perimetric evidences whatsoever of chiasmal involve- 
ment. 

Our material has the advantage of having been subjected 
to the relatively uniform management of a single clinic under 
the supervision of a single observer and within a period during 
which some notable advances in the knowledge of these disorders 
have been made. Inasmuch as all the reports in the literature 
are based on only a few personal observations, or on the data 
collected from the literature, it is hoped that some more clearl.v- 
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cut generalities may be deduced from this large and favorably 
.studied group of eases. 


INCIDENCE 

The bizarre appearance which acromegaly lends to its suf- 
ferers, the mystery of its origin, the presentiment of scientists 
that its elucidation might provide a key to many endocrine prob- 
lems — ^these and other factors have contributed to stimulate 
much work upon this subject. Yet the disease is a rare one — 
far more uncommon than other forms of pituitary disorder. 
Even in this particular hospital where, owing to an especial 
interest in the condition, acromegalics are frequently found, 
there have been only these 100 outspoken examples of ,the dis- 
ease out of 50,000 patients admitted during the 12% years im- 
der review, whereas the records show nearly 500 eases of pitui- 
tary disease of all sorts. Naturally, this being a sui-gieal clinic, 
most of these patients are admitted because of tumor manifesta- 
tions aside from other disturbances, and the surgicallj^ verified 
eases also show that the h 3 '^pophysial adenomas ivWiout acro- 
megaly are about five times as frequent as those with acromegaly. 

Race. AU of the patients in this series were members of 
the white race. Dana (1893) (11) reported a ease in a Bolivian 
Indian, Yaraada (1917) (31) described a case in a Japanese 
who was also suffering from beriberi; but a normal hypophysis 
was found at autops}’', and the published photographs of the 
patient’s lower extremities are not convincing. A thorough 
search of the literature reveals only four examples reported as 
occurring in negroes [Berkley (4), Lackey (18), Krumbhaar 
(17), and Rake (27)], no one of which is strikingly acromegalic. 
Lackey’s patient was a giant 8 ft. 6 in. tall, but with extrem- 
ities and features in keeping with his race and great size. 

The distribution among nationalities in our 100 cases was 
as follows: Port 3 ’’-four Americans (native-born with Anglo- 
Saxon names), 21 Jews, 8 English, 8 Irish, 3 Germans, 3 Scandi- 
navians, 4 Italians, 2 French, 1 Spanish, 1 Syrian, 1 Belgian, 
1 Portuguese, 1 Armenian, 1 Hungarian, 1 Greek. The pres- 
ence of 21% of Jews among our 100 cases is striking, for this 
proportion is, of course, far in excess of the relative number 
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of Jews in the American population (vis. 3.4^).°' Similar 
observations have been made in regard to other endocrine dis- 
orders. Thus Lorand (1903) (20) in discussing the well-recog- 
nized frequency of diabetes among Hebrews, adds that acro- 
megaly is also frequently seen among them, and quotes Slaxi- 
milian Sternberg to this same effect. One wonders consequently 
whether the more highly strung, nervous make-up so frequently 
observed in members of this race is not associated with some 
instability in the endocrine mechanism. 

Sex. Of our 100 patients, 44 were males, and 56 females. 
This seems to be an unusual preponderance of females in com- 
parison with the findings of other observers, who usually cite 
the number of males as slightly in excess of females. Arnold 
(2), for example, found the proportion of males to females to 
be 55% to 45% out of 56 eases that he collected from the lit- 
erature. Boyd (5), who gathered statistics on 65 cases, found 
52.47o of these to be males and 47.6% females. A calculation 
on all the available case reports in the literature, exclusive of 
our own, makes the proportion of males to females 52% to 48%. 
It is obvious then, that the disease is equally proportioned be- 
tween the sexes. 

Age. The average age at which our patients came into 
the clinic was slightly above 40 years. The male patients aver- 
aged 33. and the female 45 years. Acromegaly, being essenti- 
ally a chronic disease, however, the age of admission to the hos- 
pital can of itself have no significance except as a measure, 
roughly, of this chronicity. 

Of far greater importance is the age of onset of the disease, 
and this unfortunately, is difficult to ascertain, for how is a 
patient to tell, even in retrospect, when such an ailment first 
made its appearance? The best one can do is to take as a start- 
ing point the age at which the patient first noted the presence 
of any of the symptoms known to be associated with the dis- 
ease. On this basis it was estimated that the average age at 
which the malady began was 26.9 years. The actual range of 
ages was between 14 and 51, but by far the larger number fell 
into the third decade of life. This coincides very closely with 

•In the last census (1920) the total population in the rnited States is 
jlven as 103,710,014, and the numher ot .■Iei\s as 3,600,050. 
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tlie figures iu the literature, although the patient of Schultze 
and Fischer (29) began to show distinct acromegalic changes 
at the age of 11, and died at 15, of a large intracranial exten- 
sion of her pituitary tumor. Other reports of so-called “in- 
fantile acromegaly” are rare, and not too convincing. The cal- 
culated onset in decades in this series as compared with that 
found by Sternberg (1897) (30) in 55 male and 70 female 
patients from the literature, is as follows: 



P. B. B. H. series : 

Sternberg : 


male and female 

male and female 

10 to 20 years of age 

19% 

14.4% 

20 to 30 years of age 

53% 

52.0% 

30 to 40 years of age 

18% 

25.6% 

After 40 years of age 

10% 

8.0% 


The disease, then, may be fairly stated to have its onset during 
the first half of adult life, and over 50% fall in the third decade. 

Occupation. There was no undue proportion of individuals 
employed in what are known as the “dangerous industries.” A 
slight, preponderance e.xisted of people engaged iu professions 
or skilled trades. 


FAMinX HISTORY 

In four cases a definite history was obtained of acromegaly 
affecting a near relative (1 sister, 1 father, 1 uncle, 1 aunt). 
Twenty of the patients gave a history of having one or more 
near relatives who were either very noticeably large people, or 
had strikingly large hands, feet or features. This figure is con- 
servative, for it includes only those cases in which the history 
definitely states that the matter was inquired into. Four pa- 
tients had relatives who were abnormally fat. In two instances 
a member of the patient’s family had diabetes, and one of the 
diabetics was insane. One patient had a father with progres- 
sive muscular atrophy; another patient, a woman, had a child 
much overgroAvn, apparently with pubertas praeeox. A pre- 
sumably negative family history with regard to acromegaly, or 
other endocrine or nervous disturbances existed in the anam- 
neses of the remaining 68 patients. 
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The reports in the literature concerning this point are 
usually indefinite, hut it is not uncommon to find accounts of 
acromegaly, gigantism or growth up to the maximum limits of 
normality, and of neuroses and psychoses affecting members of 
the patients’ families.* While far from leading one to con- 
clude that acromegaly is a familial disease, the information at 
hand at least suggests that certain propensities in a given family 
may become sufficiently exaggerated in one or two families to 
give rise to this condition. 

MARITAL HISTORY 

Only 64 of the 100 patients were married at the time of 
admission to the hospital, in spite of an average age of 40 years. 
Of the 44 male patients 26, or 59%, were married; and of the 
56 females 38, or 68%, were married. The slight discrepancy 


TABLE I 

Effect of Acromegaly on Fecundity 



At time of 
admission 

1 (average no, years married: 14.7) 


1 

Average no. 
pregnancies per 
marriage. 

Average no. 
children per 
marriage. 

Average no. 
miscarriages per 
marriage. 

IslALES 

14 males married 1-17 yra. before 
the onset of symptoms 

2.9 

2.6 

0.29 

5 males married 1-7 yra. after 

the onset of sj'^raptoms 

1.4 

1.2 

0.2 

5 males — ^relation of marriage to time 
of onset of symptoms unknown,. . , 

4.0 

3.4 

0.6 

Total of 24 male patients with 

presumably healthy wives 

2.8 

2.5 

0.33 


FEMALES 


27 females married 1-20 years 

before onset of symptoms 

I 

! 

2.0 

1.05 

0.48 

9 females married 0-10 years 
after the onset of symptoms. 


1.1 

0.88 

0.22 

Total of 36 females with presumably 
healthy husbands. 


1.8 

1.38 

0.41 


•Fraenbcl, Stadelmnnn and Benda’s (1901) ( 16 ) second patient Uad a father, 
brother nnd sister, all of whom also had acromegaly* 
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may be accounted for by tbe corresponding discrepancy in the 
average age of the female patients (45 years) when admitted 
to the clinic, as compared to that of the males (33 years). Nat- 
urally the factors of race, social and economic staiiding, all have 
their particular modifying effects. But the chief factor in so 
small a percentage of marriages is undoubtedly the disease it- 
self. Very few patients in whom the disease is full-blown marry, 
partly, no doubt because of their disfigurement, but largely be- 
cause of the early secondary disturbance in the gonads. 

The effect of the disease on fecundity is shown in table I. 

It will be seen from this table that the average number of 
children in the families of these patients, particularly those who 
married after the onset of symptoms, is considerably restricted, 
especially in the case of the female patients.* Considering the 
marked disturbances in the sexual life of acromegalics — a point 
to be considered in detail later on — these facts could be readily 
anticipated. 


PAST HISTORY 

Development. Eighty-four patients gave a history of nor- 
mal physical and mental development before the onset of the 
disease. Ten gave a history of excessive growth after the age 
of puberty (13-14 years). Two were said to have been notice- 
ably backward mentally. Two patients reached maturity late 
in life (puberty at 20-22 years). Two patients wei’e always 
small, weak and delicate before the first symptom arose. 

Previous Illnesses. The incidence of serious diseases oc- 
curring at some time or another befoi^e the onset of the acro- 
megaly did not seem greater among these patients than among 
persons generally of corresponding age. It may be noted that 
26 of the patients had had antecedent operations: tonsillectomy 
8, appendectomy 6, pelvic opei-atious 5, etc. ; also that 9 others 
gave a history of trauma — of the head in 6 instances ; but none 
of these episodes appeared to be definitely associated in any 
instance with the onset of the acromegaly itself. 

♦The number of children per marriage In the United States is dependent 
upon such a large number of factors that no absolute figures are available for 
comparison, although statisticians assume as a working basis three children per 
marriage as a normal average. 
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Earlier lyriters have attempted to ascribe the disease to a 
variety of illnesses from which the patient was suffering pre- 
vious to, or at the time of its onset. In our own series the fol- 
lowing infectious diseases were recorded : Fifteen cases of scar- 
let fever, 12 typhoid fever, 6 diphtheria, 4 pneumonia, 4 influ- 
enza, 4 malaria, 3 otitis media (one with mastoiditis), 2 pleu- 
risy, 2 meningitis, 2 sj'philis, 2 smallpox, 2 acute rheumatic 
fever, and one case of pulmonary tuberculosis. It is difficult to 
believe, however, that any of these recorded maladies have any 
active etiological bearing on the disorder. In the majority of 
cases, namely 58, the earliest symptoms set in with no apparent 
stimulus. In only 14 did the onset coincide sufficiently closely 
with some preceding incident to suggest anj'’ relationship what- 
soever. Tiiese may be listed as follows : In 3 cases it followed 
tj’phoid fever ; in 2 cases a blow on the head ; in 2 cases miscar- 
riage; in 3 cases pregnancy; in 1 case cessation of nursing; in 
1 case scarlet fever; in 1 ease syphilis; in 1 ease pleurisy with 
effusion. 

In these few instances the patient had been in good health 
until the particular happening which supposedly was precursor 
to the endocrine disorder. In illustration, one patient was a 
Eussian Jewess who was married, had borne two children, and 
enjo 3 ’ed apparently perfect health until 29 j-ears of age. Then, 
after a long siege of typhoid her menses became scanty and 
finally ceased. She remained weak and apathetic, gained weight 
gradual!}-, and began to suffer from occasional frontal and sub- 
occipital headaches, which progressively became more severe. 
Ere long the clumsy appearance of her hands and feet was 
called to her attention by her friends. 

The literature contains many examples of this same sort, 
but it may be pointed out that in only three of the 12 patients 
in the series who had t}T)hoid did the fever appear to closely 
precede the pituitary derangement. It is nevertheless of in- 
terest to speculate on the possible connection between infections 
and growth which seems to be especially active during the course 
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of typhoid fever. In exceptional instances this amounts to two 
or more inches of added height in a few weeks."^ Rheumatic 
fever, syphilis, pleurisy and injuries, especially to the head, 
have also been frequently mesitioned as causative agents. Even 
fright has been i-ecorded as an etiological factor, as in Pel’s 
(26) much-quoted ease. Indeed, the variety of conditions, fol- 
lowing which the symptoms of acromegaly may first appear, is 
evidence of the fact that no known disorder stands to the con- 
dition in the relation of cause and effect. 

THE DISEASE ITSELF 

Symptoms. The distinction between subjective and objec- 
tive findings in acromegaly is particularly difficult to draw, for 
so many symptoms of the disorder belong to both categories; 
and it is not unlikely that many of the patients may have suf- 
fered from vague ill-health and have undergone profound 
changes in personal appearance, obvious to all others than them- 
selves, before they recognized their disfiguration. That this 
might happen even in the ease of a physician is recorded in 
Dr. Leonard Mark’s autobiography of an acromegalic (22). The 
author had been a victim of the disease for many years before 
he accidentally discovered the nature of his malady. His 
friends, medical and otherwise, had meanwhile refrained from 
mentioning the subject, regarding his silence as evidence of 
sensitiveness, for they naturally thought he was aware of his 
condition. 

The patients in this series appear for the most part to have 
had less considerate friends. Even so, a certain allowance must 
be made not only for the lapse of time between the actual onset 
of the disease and the recognition of certain symptoms, but also 
for the complete failure to recognize others that are less trouble- 
some and less conspicuous. With these facts in mind, the symp- 
toms and signs as recorded in the clinical histories have been 
assembled and are presented in table II in the order of their 
diminishing frequency. 

*Cf. “The Pituitary BoCy and its Disorders,” pp. 236-237. 
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TABLE II 


Symptoms and Signs of Acromegaly as Recorded in Clinical Histories 


SYMPTOM 

Enlargement of acral parts 

Enlargement of sella turcica on X-ray examination. 

Disturbances of menstrual cycle 

Headaches 

Complete amenorrhoea 

Increased basal metabolic rate 

Visual disturbances 

Excessive perspiration 

Hypertrichosis 

Cutaneous pigmentation 

Drowsiness and lethargy 

Gain in weight 

Diminished libido sexualis 

Asthenia 

Low blood-pressure (less than 120 mm. Hg. systolic) 

Paraesthesia 

Polyphagia 

Fibromata mollusca of skin 

Polydipsia 

Enlarged thyroid gland 

Glycosuria (diabetes mellitus 12) 

Constipation 

Vomiting 

Rhinorrhoea 

Photophobia 

Uncinate attacks 

Failing memory 

Decrease of body hair 

Persistent lactation 

Failure of breasts to develop 

Epistaxis 

Choked discs 


INCIDENCE 
,. 100% 

. 93 

. 87* 

. 87 

.. 73t 
. 70t 

. 62 
. 60 
. 53 

. 46 

. 42 

. 39 

. 38 

. 33 

. 30 
. 30 

. 28 
. 27 
. 25 

. 25 

. 25 
. 20 
. 16 
. 15 

. 12 
. 7 

. 7 

. 7 

4 
4 

. 3 

. 3 


This formidable list of sjanptoms, especially when it is re- 
membered that most of the less obvious ones actuallj’’ occurred 
many times more often than would appear from the patients’ 
own observation, indicates the far-reaching hold that acromegaly 
has upon the entire constitution of its victims. Unfortunately 
the pathological changes underlying many of these ss^mptoms 
are obscure or quite unknown, but it is hoped that by review- 
ing them analytically, at least a tentative conception may be 
gained of the mechanism which results in this disease. 

Acral Overgrowth. The typical and Avell-known changes 
in the features and extremities is of necessity present in all 
the eases, since not only the name but the clinical diagnosis of 
the disease, has, in the past at least, been based upon these 


•Pcrcpntnpe of female patients, 
trereentape of female patients, 
f Percentage of 70 cases examined. 
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peculiarly localized manifestations of overgrowth. That this 
overgrowth, which as a matter of fact is a general and not a 
local process confined to the extremities, is related to a disturh- 
anee of the hypophysis can no longer be questioned ; for although 
the many physiological activities of the gland remain imper- 
fectly understood there is abundant evidence to prove that it is 
intimately related to the processes of growth. There is, in the 
first place, the negative evidence, brought out particularly by 
Pichera (1905) (15), Aschner (1909) (3), and others, that 
experimental hypophysectom.v results in the stunting of growth. 
Then there exist numerous points of indirect evidence such as 
the enlargement of the pituitary in giants, and in castrated in- 
dividuals that have grown beyond the usual size of their species. 
Moreover, it had long been observed that acromegalics whose 
disease began before the age at which closure of the epiphyses 
normally oceui’S were apt to be of particularlj’- large stature. 
Brissaud and Meige (6), and others have gone so far as to say 
that acromegaly and gigantism were one and the same disease, 
the apparent difference depending entirely upon the age of 
onset. 

The average height of our male patients whose disease be- 
gan before 20 3 ''ears of age was 6 ft. 2 in. (186 cm.), and the 
average height of the women in whom the same age relation- 
ship occurred was 5 ft. Gy^ in. (166.25 cm.). The explanation 
of the continued growth even after the noi’mal age for the ces- 
sation of this function has been ascribed by Dr. Cushing to the 
failure of the epiphyseal lines to close in these individuals."* 
Finally, H. M. Evans and his co-Avorkers (13) (14) have suc- 
ceeded in experimentally producing gigantism in rats, a species 
in which epiphyseal groAvth persists throughout life, bj^ the in- 
jection of fresh anterior-lobe substance. Though the peculiar 
disposition of overgroAvth in acromegalj'- has not been expei’i- 
mentally reproduced as j^et, it maj’’ nevertheless be ascribed 
Avith full assurance also to a hypeiffunction of the anterior lobe. 

Disturbances of the Menstrual Cycle. As may be noted 
from table II, in 49 (87%) of the 56 female patients there ex- 
isted a disturbance of the menstrual ej’-ele amounting usuall.v 
(in 73%) to a complete amenorrhoea by the time thej^ first came 

*Cf. the case of the giant, Turner, Case XXXII in “The Pituitary Body and 
its Disorders.” 
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under observation. The early menstrual history seems for the 
most part to have been devoid of incident; the average age of 
onset of menstruation was 14 years. But the cessation of the 
menstrual cycle in the 41 patients in whom this had taken place 
occurred at an average age of only 31.4 years, with a distribu- 
tion in decades as follows: 

Before 20 years 3 patients ceased menstruating. 

20 to 30 years 17 patients ceased menstruating. 

30 to 40 years 10 patients ceased menstruating. 

40 to 50 yeai*s 7 patients ceased menstruating. 

Thus we see taking place in the female patients a patho- 
logical amenorrhoea at an age nearly 20 years younger than 
the average normal time of menopause which the recent studies 
of Dickinson and Piei-son (12) put at 49 years. 

The effect on the menstrual cycle may be presumed to be 
not simply an interruption of the local phasic changes in the 
uterus, but of the controlling ovarian function as well, for in 
none of our eases — and this is also true of studies by others — 
has any woman with acromegaly become pregnant in the pres- 
ence of partial or complete amenorrhoea. It is also of impor- 
tance to note in this connection that in six of our patients the 
disease dated from the time of pregnancy, after which cate- 
menia never became re-established. 

On the other hand, 13% of our female patients continued 
to menstruate quite regularly in spite of advancing acromegaly ; 
one or two of them even bore children. We have one case 
(Surg. No. 4465) whose disease began at the age of 27 -ivitli 
amenorrhoea. At 31 she was operated on by Dr. Cushing, who 
partially extirpated an eosinophilic adenoma of the pituitary 
by a transphenoidal operation. Her vision improved and her 
headaches ceased. Four years after her operation she began 
to have profuse uterine bleeding. The cause of hemorrhage 
was discovered to be a cervical poljqi, which was removed by 
operation, and following this operation, after 8 years of ameu- 
orrhoea, regular periods were re-established. 

The frequency of premature cessation of menstruation oc- 
curring, as will be shown later on, so early in the disease, would 
at first sight appear to be incompatible with the conception of 
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pituitary hyperactivity, for it is well known that in another 
and far more common type of pituitary disorder termed hypo- 
pituitarism, which is taken to be the exact antithesis of acro- 
megaly though also due to an adenoma of the gland, amen- 
orrhoea is an even more constant early symptom. 

But here again the experiments of Evans and his associ- 
ates have thrown light on the subject. Their injections into 
female rats of anterior-lobe pituitary substance were originally 
made for the sake of studying the effects upon the oestrous 
cycle, and it was soon discovered that the hypophysial extract 
very promptly interrupted this cycle. Later, however, in ex- 
amining the ovaries of animals so treated, instead of finding 
shrunken, fibrosed organs, the ovaries were found to be actu- 
ally larger than normal ones, and owing to their irregular sur- 
faces were termed “mulberry ovaries.” On microscopic exam- 
ination these irregularities proved to be corpora lutea, each 
containing an undischarged and degenerated ovum. 

Unfortunately there is no record of a satisfactory exam- 
ination of the ovaries of a female acromegalic who was suf- 
ficiently young to have disclosed a condition — if indeed such 
a condition exists — analogous to the mulberry ovary produced 
in Evans' experimental animals. In any case, the frequent and 
early cessation of the menstrual cycle in acromegaly is so com- 
parable to a similar effect produced upon the oestrous cycle of 
the rat by an excessive supply of anterior-lobe substance that 
a similar cause may certainly be assumed to be at work. 

’Headache. The headache in acromegalic patients may be 
due to factors additional to that of increased pressure within 
the pituitary capsule, for among our cases there have been some 
who were entirely free from headache and who nevertheless 
showed a very large sella turcica, and others whose chief com- 
plaint Avas headache, sometimes most persistent and excruciat- 
ing in nature, and yet by X-ray examination proved to have a 
small, or relatively small, sella. Indeed in one case with ex- 
tremely severe headaches an autopsy shOAved a pituitary of 
practically normal size. HoAvever, the fact that out of the 13 
patients in the series Avho Avere free from headaches 9 showed 
no visual-field dNfeets, AAmuld seem to support the vieAv that 
headache is proba.bly due in the majority of cases to the intra- 
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capsular pressure from the enlarging gland. This at least ap- 
pears to he true of the cephalalgia in patients with hypophysial 
adenomas unassociated with acromegaly, for by the time the 
sella has become fully ballooned the discomforts ustially cease. 

In this connection it may be pointed out that only 7 of the 
100 cases showed sellar outlines which in profile could be con- 
sidered to be of normal dimensions ; all the others showed vary- 
ing grades of sellar enlargement in spite of the fact mentioned 
above, that 28 of them were not operated upon because of the 
absence of demonstrable perimetric defects in the visual fields. 

Visual Disturhauccs. These, as described in detail by pre- 
vious observers from this clinic (10) consist usually of sym- 
metrically disposed defects in the fields which progress down- 
ward until the typical bitemporal hemianopsia or even a more 
advanced stage of the process is produced. The cause of these 
changes is obviously due to upward pressure against the chiasm 
of the extending gland, which may ultimately rupture the cap- 
sule with marked intracranial extension of the lesion. This 
intracranial extension at times may pass through the capsule 
to one side rather than in the midline, and two of the cases in 
the series showed a homonymous rather than a bitemporal hemi- 
anopsia. Such a lateral expansion of the intracranial process 
naturall 3 * enough may lead to pressure upon and irritation of 
the uncus and produce the uncinate attacks, which, as mentioned 
in the table, were recorded in seven cases. 

Needless to say, these disturbances of vision are accom- 
panied by a primary optic atrophy which may go on to produce 
complete blindness. Rarely does a choked disc occur. In only 
one ease in the series was it marked, though in two others a 
slight papilloedema was recorded. In all these instances there 
was evidence of marked intracranial extension of the process 
leading to general pressure sjunptoms, with vomiting and so 
on, such as one may see in a larger percentage of patients with 
chromophobe adenomas as.sociated, from the onset, with pitui- 
tary insufficiency and without any trace of acromegaly. 

Summarily then, in addition to the disturbances in the 
glandular activity of the pituitary which occurs in all eases of 
acromegaly, an enlargement of the gland took place in 93% of 
this series. This enlargement was accompanied at times by 
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headaches alone, at others only by visual-field defects, but in 
the majority of eases by both. With all due emphasis, how- 
ever, on these symptoms attributable to local pressure, it must 
be borne in mind that outspoken acromegaly may occur in the 
absence of any clinical evidence of a demonstrable enlargement 
of the hypoply^sis. 

Droivsiness and Lethargy. These are difficult symptoms 
to estimate. They are much more common in cases of pituitary 
insufficiency, yet strangely enough occurred in 42% of these 
acromegalics, and were often marked, in spite of advanced 
hyperpituitarism. In a few of these patients, the presence of 
an intracranial extension of the tumor may have been respon- 
sible, but in the greater majority these peculiar complaints re- 
main for the present unexplained. 

Cutaneous Manifestations. Among these may be consid- 
ered the symptoms which have been tabulated under hyper- 
trichosis, excessive perspiration, cutaneous pigmentation, fibro- 
mata mollusca, loss of hair, and .so on. It is safe to say that 
many of these may be ascribed to the hypophysial derangement 
and may well enough represent the hypertrophic changes of the 
cutaneous appendages. The hypertrichosis, for example, is 
often striking. The hair of the scalp, pubes and axillae is not 
especially affected in quantity, but the remainder of the body 
becomes extremely hairy, even in women, who often tend to 
develop beards. But even more noteworthy than the amount 
and distribution, is the quality of the hair, which is thick, wiry 
and oily. Moreover, it has its reverse picture in the delicate, 
fine, silky hair of the head, and comparative hairlessness of 
the body, in persons the victims of pituitarj’^ insufficiency from 
adenoma or other causes. 


In the same way the enlarged sebacious and sudoriferous 
glands may account for the excessive sweating and oiliness of 
the skin, and thus for the peculiar disagreeable odor which fre- 
quently surrounds acromegalics. Although proof of this hyper- 
trophj^ exists by'.^iseroseopic examination, it is hardly neces- 
sary, for the large ^\fidely open pores visible on inspection of 
the skin of one of th^e patients appears like an equal area of 
normal skin viewed throi^h a magnifying glass. The dry, soft. 
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tMn, delicate skin characteristic of patients with hypopitui- 
tarism is again confirmatory by contrast. 

In 27 eases the presence of fibromata mollnsea was men- 
tioned, and one or two of the patients have been sufficiently 
annoyed by these cutaneous tags to have some of them surgically 
removed. Histologically, of course, these, too, are but an ex- 
pression of local hypertrophy of subcutaneous fibrous tissue. 

In a few other patients there have been small subcutaneous 
lipomata, and in one patient a large lipoma of the back. What 
bearing this may have, if any, on adiposity, is not clear. There 
are frequent statements made in the histories, regarding rav- 
enous appetites, and the early gain in weight is undoubtedly 
due largely to increase in massiveness of the body, but certain 
of these people later on become distinctly adipose and give the 
impression of losing some of their acromegalism and suggest 
more the picture of cases of pituitary insufficiency, though of 
course the bony changes once established are never lost. The 
occasional transition from hyperactivity to insufficiency of the 
pituitary gland may also account for the seven patients who 
were found to have a distinct decrease of body hair. 

Brown pigmentation of the skin occurred in 46 patients; 
the significance of this also must remain essentially unexplained. 
But the presence of asthenia in 3 cases and a distinctly sub- 
normal blood pressure in about an equal number would suggest 
some interference with adrenal activity. 

The pain, tingling and numbness of the extremities that we 
have grouped under “paraesthesia” are again but poorly under- 
stood except that they probably have soine relation to the pitui- 
tary hyperactivity, for these symptoms have been observed fre- 
quently to disappear immediately after operation. The attempt 
occasionally met with in the literature to interpret the paraes- 
thesia to a pinching of the nerve trunks by the hyperostoses 
surrounding the intervertebral formania, is untenable, not only 
because of the improvement shown immediately after opera- 
tion which cannot affect the hyperostoses so quickly, but also 
because one patient, whose skeleton has been preserved here, 
and which shows most extensive hyperostoses of the entire 
osseous system, never complained of paraesthesia. On the other 
hand, the hjT)ertrophy of the lamellar sheaths with actual de- 
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generation of the nerve endings first described by Marie and 
Marinesco (24) may very readily be, in part at least, respon- 
sible for this type of discomfort. 

Polyglandular Disturbance. There remain certain of the 
recorded signs and symptoms which may, for lack of better 
grouping, be brought together under this heading. The associ- 
ation has been touched upon above, in hinting at the possible 
relation of the pigmentation and asthenia to an adrenal par- 
ticipation. It is the opinion of this clinic that of all the duct- 
less gland disorders, acromegaly (hyperpituitarism) shows 
grossly a more widespread involvement of the other endocrine 
glands than is true of any other primary derangement of one 
member of the series. A palpable or definitely enlarged thy- 
roid, for example, was recorded in 25% of the patients. In 
one or two of them the goitre was so large as to cause dyspnoea 
and necessitate operation. In three cases hyperthyroidism was 
suspected and a subtotal thyroidectomy performed, the gland 
in each case proving to be merely of a colloidal type. Glyco- 
suria was recorded in 25% ; and the inevitable disturbance of 
the function of the sex glands has already been dealt with. 

Just what may be the relation of acromegalic diabetes to 
true pancreatic diabetes, and the changes in the thyroid to the 
alterations in the basal metabolic rate (9) is not as yet deter- 
mined. Though these matters will he more fully considered 
in subsequent papers in this series, certain facts in relation to 
them may he liere briefly set down. The first concerns the 
question of: 

Metabolism. It may be stated in brief that in patients 
with acromegaly the basal metabolic rate is usually above nor- 
mal and sometimes markedly above normal, whereas in patients 
with the more common chromophobe type of pituitary adenoma 
unassociated with acromegaly it is almost inevitabty subnor- 
mal. Of the 73 patients in whom the rate was tested 50 were 
above normal, the highest recorded rate being -f61%. In 23 
cases it was below normal, the lowest being — 17%. These fig- 
ures are in marked contrast to those in patients with pituitary 
lesions unassociated with acromegaly in which registrations of 
— 30% to — 40% are common. The acromegalics with enlarged 
thyroids that happened to have their metabolism studied proved 
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to fall into the group with rates registering above zero. Studies 
of this subject which will be detailed elsewhere show, neverthe- 
less, that the hypophysis is primarily responsible for the dis- 
turbance of metabolism. 

Glycosuritt’ and Conhohydrate Tolerance. Twenty-five pa- 
tients gave a history, or proved on examination of the urine, 
to have glycosuria. Of these, 12 had definite clinical diabetes 
mellitus, the others only a transient glycosuria. Fasting blood- 
sugar determinations, moreover, in a dozen other members of 
the series without glycosuria showed the sugar percentage to 
vary between ; that is, approaching the upper 

limits of normal. This relatively large number of acromegalics 
showing sugar in the urine, and the fact that out of five times 
as many patients with hypopituitarism in the records of this 
hospital, only two or three showed glycosuria, makes it evi- 
dent that this tendency toward decreased tolerance for sugar is 
not a mere coincidence. 

The general subject of the carbohydrate metabolism as af- 
fected by acromegaly will be taken up in another communica- 
tion. Suffice it to say that even evident clinical diabetes mel- 
litus in patients also suffering from acromegaly frequently be- 
haves in unexpected ways. Some data exist in our records, 
moreover, showing that reduction in hypophysial activity, as 
by partial removal of the pituitary tumor, results in an im- 
proved tolerance for sugar, thus suggesting that directly or in- 
directly hypopituitarism favoi-s diabetes. 

Further Symptoms. Persistent lactation over a period of 
years occurred in four female patients. It consisted in the pres- 
ence of small quantities of yellowish fluid resembling colostrum 
evident on compression of one breast in three of the patients 
and both breasts in the fourth. 

Bro-wn (1925) (7) refers to a w'oman with “pituitary 
tumor” (presumably acromegalic) who had been lactating con- 
tinuously for seven years. Roth (1918) (28) reports a case 
of acromegaly in a male patient in whom a secretion from the 
left breast became established which microscopically and clin- 
ically proved to be milk. A woman seen in the Brigham clinic, 
since the 100 cases forming this study were assembled, has been 
lactating without interruption for five years following a second 
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pregnancy, since when her acromegaly became manifest, and 
menstruation has not been resumed. 

The studies of Miss Lane-Claypon and Starling proving the 
stimulating effect upon lactation of foetal tissue juices is evi- 
dently insufficient to explain the acceleration of mammary de- 
velopment and lactation in eveiy ease. Aneel and Bouin (1909) 
(1) have shown in their experiments upon rabbits that the stim- 
ulus in this animal at least arises from the corpus luteum, 
whether that of pregnancy or “pseudo-pregnancy.” Leo Loeh 
(1917) (19) has proved this to be the case in guinea-pigs and 
has shown that when the entire ovaries or the corpora lutea 
alone are removed during pregnancy in this animal the mam- 
mary tissue fails to proliferate even though the pregnancy con- 
tinues uninterruptedly to term. All this suggests that mulberry 
ovaries with persistent corpora lutea such as Evans sees in his 
giant rats may conceivably occur in some amenorrhoeic aero- 
megalics and stimulate the secretion of milk. 

The part played by the posterior lobe on milk secretion is 
believed by Sharpey-Sehafer to be simply a stimulus to the 
smooth muscle-fibres of the mammary ducts. So far as the an- 
terior lobe is concerned, Marshall (1922) (25) states that lacta- 
tion maj'^ be prolonged for an almost indefinite period after 
ovariotomy, which as is Imown causes a secondary hypertrophy 
of the pituitary body. Hence he believes it to be not unlikely 
“that these two facts are correlated, and that after the removal 
of the ovaries the function of the corpus luteum in relation to 
milk secretion maj’’ be taken over vicariously by the pituitary.” 
In the case of acromegaly mentioned above as having been too 
recently admitted to the ho.spital to be included in this series, 
in which lactation and amenorrhoea have persisted for five years, 
a report from a surgeon who had occasion to observe and to 
incise her ovaries during an abdominal operation, two years 
ago, states that “both ovaries were in a state of semi-atrophy 
without signs of ovulation.” 

The physiology of lactation even in normal individuals is 
evidently so poorly understood that an effort to explain it under 
these already complicated circumstances cannot be more than 
speculative. More readily comprehensible is the failure of the 
breasts to develop. This occurred in four young women whose 
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disease began at puberty and whose ovaries must, therefore, 
have become involved too soon to exert their influence upon the 
development of these secondary sex-characters. 

Three patients, all of them female, had occasional free 
epistaxis, but in only one did this occur sufficiently periodically 
to have been regarded in the light of vicarious menstruation. 

CHRONOLOGY OP SYMPTOMS 

With complete understanding of the uncertainty attached 
to the treatment of data obtained from the anamnesis, we have 
nevertheless attempted to formulate a table of sj’-mptoms in the 
chronological order of their appearance, hoping that the pre- 
ceding analysis of the sjunptoms and their origins may help 
us to follow the course of the disease. 


table III 

Time of Appearance of Symptoms 


SYMPTOMS. 

\6rage duration 
inyrs at time 
of admission 

Percentage of 
cases where it 
appeared 
as one of the 
mitial{syinptoms 

Percentage of 
incidence 

Gigantic stature (6 ft (180 cm.) 
or over) 

14 7 

10 0 

14 0 

Irregular menses 

10 5 

26 8 (% of 
female patients) 

42 8 (% of 
female patients) 

Gam in weight 

9 3 

20 0 

39 0 

Increase in size of hands and feet 

8 4 

48 0 

100 0 

Coarseness of features 

7 0 

37 0 

100 0 

Complete amenorrhoea 

6 4 

26 8 (% of 

1 female patients) 

73 0 (% of 
female patients) 

Increased body-hair 

1 6 3 

7 0 

53 0 

Paraesthesia I 

5 7 

11 0 

1 

30 0 

Headaches 

5 5 

27 0 

87 0 

Drowsiness 

4 9 

6 0 

42 0 

Failing vision 

4 1 

10 0 

68 0 

Polyphagia 

4 1 

1 0 

28 0 

Excessive perspiration 

o 7 

3 0 

60 0 

Asthenia 

3 6 

5 0 

33.0 

Polydipsia. 

3 4 

2 0 

25 0 

Diminished libido sexuaUs 
(male patients). . 

3 0 

4 0 

38 0 
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In table III are presented in as nearly a suiPmary fashion 
as possible what seem to be almost constant features of the 
onset of the disease, as ease after case is studied in the present 
series, and in the literature wherever complete data is presented, 
namely . 

1. An early period during which growth becomes accentu- 
ated, always expressed in an increase in the size of the acral 
parts and usually also of the entire body, especially the bony 
framework, sometimes amounting to actual gigantism, which 
is naturally accompanied by a gain in weight. This period is 
also characterized in the women by irregularity of the men- 
strual cycle or complete amenorrhoea. 

These symptoms we have already seen in all likelihood as- 
sociated with overactivity of the pars anterior of the pituitary 
gland. They are the most constant symptoms and are in the 
majority of eases the first manifestations of the disease, which 
may, therefore, be fairly assumed to begin with a hyperactivity 
of the gland. 

2. Then follows a second period characterized by neigh- 
borhood symptoms resulting from pressure of the enlarging 
adenoma which occurs, in those cases where it is present, on the 
average of not until 3 to 6 j'^ears after the onset of the disease. 
In our patients, for example, 68 were suffering from failing 
vision at the time of admission to the hospital, but only 10% 
gave this as one of the earliest manifestations of their difficul- 
ties, and even in these 10% it is not inconceivable that a gradual 
increase in the size of the extremities may have gone unno- 
ticed while the very first evidence of failing sight would, as a 
rule, have aroused the patient’s apprehension immediately, and 
the time of its appearance be clearly recalled. 

As noted beforehand, tumor symptoms are, subjectively at 
least, absent in a fair proportion (28%) of these cases, although 
the X-ray may usually (93%) detect an increase in size of 
the sella. It is true, nevertheless, that symptoms of hyperac- 
tivity very frequently begin before any evidence of pituitary 
enlargement exists, and may indeed run its course to full-blown 
acromegaly without any signs of tumor ever appearing on clin- 
ical or even X-ray evidence. 

3. There is a final or third period when patients ordi- 
narily first come under observation in which they show a con- 
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glomeration of secondarj' symptoms and signs indicative of the 
more far-reaching effects of the disorder ascribable partly to 
the late effects of visceral splanehnomegaly (cardiac in partic- 
ular) and partly to a secondary effect of the other endocrine 
organs. Such evidence as glycosuria, to he sure, naturally re- 
mains unobserved by the patient and is, therefore, not discov- 
ered until clinical examination reveals it. On the other hand, 
the relatively late appearance of symptoms like polyphagia with 
especial appetence for sweets, poljniria, and polydipsia, would 
suggest a correspondingly delayed involvement of the glycolytic 
function of the bodJ^ 

Thus we may say that acromegaly is a disease which begins 
with hyperactivity of the pars anterior of the hypophj’-sis, which 
usually enlarges and forms a tumor, and as the disease advances 
other organs, but primarily the endocrine system, become in- 
volved in the disease. 

SUMMARY AND CONCLUSIONS 

An analysis of 100 consecutive cases of acromegaly observed 
at the Peter Bent Brigham Hospital during the years 1913-1926 
has been undertaken, chiefly from the standpoint of the anam- 
nesis. 

Only two out of every 1,000 patients admitted to the hos- 
pital, and approximately one in every five with a diagnosis of 
pituitary disorder, presented this condition. 

All the patients belonged to the white race. Twenty-one 
per cent were Jewish. 

The relative incidence between the sexes is probably about 
equal. 

The disease begins most commonly between the ages of 18 
and 35 years, with an average age of onset of 26.9 years. 

Certainly hereditary influences exist as shown by the fact 
that a family history of acromegaly in 4% of the cases, and 
in 20% a family history of noticeably large individuals was re- 
corded. 

The fecundity of the patients was below the usual average, 
and the number of children born to those who married after 
the onset of symptoms was small. 
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The anamnesis revealed no unusual susceptibility to any 
group of diseases or to any particular type of accidents. In 
the women the catamenia became established at an average age 
of 14 years, but cessation of menstruation occurred at an average 
age of only 31.3 years. 

A very large number of symptoms were recorded, pointing 
to the far-reaching effects of this disease. The more important 
of these symptoms have been especially considered in their re- 
lationship to the seat of the underlying pathological changes. 

From all this it would seem that the part played by the 
pars anterior of the hypophysis is undeniably one of primary 
importance. Its exact role is not yet entirely clear, but the 
hypertrophic changes so characteristic of the disease, occurring 
as they do in people at least half of whom have reached a max- 
imal or even excessive stature before the apparent onset of the 
malady, are thought to signify a pathological hyperfunction of 
this gland which not only initiates the process but continues 
perhaps "^vith varying intensity, throughout the course of the 
illness. 

Usually the overactivity of the gland is followed by a tumor 
formation giving rise to pressure symptoms such as headache, 
bitemporal hemianopsia, and primary optic atrophy. 

Finally other symptoms develop, which are obviously of 
a secondary nature. They are associated with a general splanch- 
nomegaly with a profound disturbance of the reproductive 
glands, and with evidence of secondary involvement of other 
of the endocrine organs. 
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DEPRESSOR EFFECT OF TISSUE EXTRACTS 
THE DEPRESSOR EFFECT OF CERTAIN TISSUE 

EXTRACTS 
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In 1896 Schafer and Moore (1) while investigating the 
contractility of the spleen, noted that a fall of blood pressure 
usually followed the injection of brain extracts, and in 1899 
Mott and Halliburton (2) suggested that the active substance 
was choline. 

Osborne and Vincent (3) showed in 1900 that extracts of 
nervous tissues cause a fall in blood pressure, which is obtained 
after section of both vagi and after full doses of atropine. On 
the same date there appeared a communication by Halliburton 
(4) in which similar results were announced, but with the im- 
portant difference that neither nervous tissue extracts nor cho- 
line produce a fall after atropine. 

Vincent and Sheen (5) in 1903 showed that the depressor 
effect is obtained after injection of extracts of all tissues except 
the ehromaphil. They found that, as in the case of nervmus tis- 
sue extracts, extracts of other organs contain some depressor 
substance which is not choline. 

In regard to the posterior lobe of the pituitary body, it 
was found by Schafer and Vincent (10) that a depressor sub- 
stance is present. A depressor effect is always obtained as a 
result of a second dose, the pressor effect being then absent. 
This depressor effect is not abolished by atropine, as that of 
choline is. Therefore the depressor effect of posterior lobe of 
pituitary is not due to the presence of choline. It was also 
shown by Schafer and Vincent that the depressor substance is 
contained in the alcohol extract and can be removed by thorough 
extraction with alcohol. Recently Sharpey-Sehafer and Jlac- 
donald (11) have shown that the substance in question is his- 
tamine, and the same view is expressed by Sharpey-Sehafer in 
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his hook on the Endocrine Organs, published in 1926 (Second 
Edition). 

Fcm' attempts to isolate the active principle or principles 
have been made. In 1903 Vincent and Cramer (6) isolated 
from nervous tissue extracts a substance which seemed to be a 
dicholine anhydride, while more recently, in 1926, Dale and his 
eo-workei’s (7) after tedious and complicated processes have 
isolated histamine from ox liver. Although Dale’s work tends 
to support the theory that tissue extracts owe their depressor 
activit}’’ to their histamine and choline content, certain 
results we have obtained indicate that other factors are involved 
as well. A preliminary communication was made in the Lancet 
by us on this subject (12). 

PREP.nRATION OF EXTRACTS 

The extracts employed were made from the tissues of eats, 
rabbits, and occasionally of guinea-pigs. 

1. Saline Decoction. 

A weighed quantity of fresh moist tissue was ground in a 
mortar with sand, five times as many cubic centimetres of 0.9% 
normal saline solution being added as there were grammes of 
moist tissue ; after thorough trituration the mixture was boiled 
with the addition of a few drops of dilute acetic acid. It was 
then filtered and the filtrate, after cooling, and refiltering if 
necessaiy, used for injection. In addition, portions of saline 
extracts were subjected to Pasteur-Chamberland filtration and 
Lirther portions to shaking with benzene, as recommended by 
Pickering for removal of phosphatides, 

2. Alcoholic Extract. 

The fresh moist tissue was pounded in a mortar with abso- 
lute alcohol and sand and left in contact with alcohol for some 
hours. The mixture was then filtered, the filtrate evaporated to 
dryness, and the residue taken up with 0.9% saline, five times 
as many cubic centimetres of saline being used as there were 
originally grammes of tissue. The fluid was again filtered and 
used. 

3. Ether-Extract. 

This was prepared in a way similar to that for the alcoholie 
extract, except that methylated ether was used instead of al- 
cohol as the extracting agent. 
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Cat Cthpr. Time in spcoiids and ton seconds (1) 10 'o. saline e\tiact of muscle (2) lOcc. saline extiact of lung 
(2) lOcc saline extiact of lUei (4) lOcc histamine choline solution (0 1 mgm an.). 
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4. AJcohol-Ethcr Extract. 

Tliis was prepared by subjecting the residue after evapora- 
tion of the alcohol to the action of ether, then evaporating the 
ether after filtration, and taking up with saline as above. Solu- 
tions were prepared containing 0.01 mgr. of both histamine 
and choline in 10 e.c. of saline, and also solutions of 10 times 
the strength. 

Methods. 

Cats and rabbits were employed for the experiments. 
Anaesthesia was induced and maintained by ether. 

The blood pressure was recoi'ded from the carotid artery 
in the usual way bj' a mercury manometer. The vein used for 
injection was either the external jugular or the femoral. 

The injections were made at room temperature, in 10 e.c. 
doses, which were given at the rate of 1 e.c. per second. 

PHYSIOLOGIC.A.Ii EFFECTS 

Comparison of saline extx-acts and histamine-choline mix- 
tures ; 

A. In Cats. 

A striking resemblance is found between the cui’ves pi*o- 
duced by the injection of tissue extracts and histamine-choline 
solutions. In all cases there is a sudden fall with a more or 
less prolonged recovery. Results such as shown in Pig. 1 make 
it tempting to put forward the suggestion that tissue extracts 
owe their depressor effect to a mixture of histamine and choline. 

B. In Bahhits. 

Dale and Laidlaw (8) in 1910 showed that rabbits are 
peculiar in their reaction to histamine. If they are anaes- 
thetized sufficiently to paralyze the bronchial muscles, histamine 
produces only a rise of blood pressure even in doses which would 
induce profound, even fatal, shock in a cat. Short of this stage 
of anaesthesia, considerable doses of histamine produce pulmo- 
nary constriction and usually a fatal spasm of the bronchial 
muscles which offers great obstruction to the entry of air. Dale 
and Laidlaw used urethane, but in our experiments it was found 
that 30-45 minutes of ether anaesthesia gave a condition in which 
histamine produces a rise of blood pressure. 
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It is obvious then that we have in the rabbit a most suit- 
able animal for investigating the effect of tissue extracts and 
testing the histamine-choline hypothesis. 

In rabbits under these conditions all tissue extracts produce 
a fall of blood pressure (Pig. 2 ), which is little, if at all, affected 
by atropine, while mixtures of histamine and choline produce 
either a small fall followed quickly by a rise or a pure rise before 
atropine, and always a rise after atropine (Pig. 3). 



Fig. 2— Rabbit. EtUct. lOcc 
solution of brain. (Before 
atropin.) 


Fig. 3 — Rabbit. Ether. (1) lOcc. saline 
extract of liver. (2) lOcc. blstamine-cho- 
Une solution. (0.1 mgm. aa.). (After 
atropin.) 


The use of the rabbit eliminates the fall due to histamine, 
and atropine abolishes the depressor effect of choline; yet in 
the rabbit after atropine, in doses sufficient to abolish the action 
of the vagus as judged bj- direct stimulation, saline extracts 
of tissues produce a pronounced fall of blood pressure (Pigs. 4a 
and 4b). Hence there would seem to be some substance con- 
tained in tissue extracts differing in its pharmaco-dynamical 
and chemical properties from both histamine and choline (Pigs. 
5 and 8). 

In the course of our experiments we had been constantly 
hindered by clotting in the cannula (though we were using the 
usually very efficient saturated sodium biearbonate solution), 
espeeiall}' during the injection of saline extracts. In one case 
at the end of an experiment we injected the usual dose of a 
fresh saline liver extract, more rapidly than usual, with the 
result that the rabbit died at once. On opening the heart im- 




Fig, 4a — Rabbit. Ether. lOcc. saline ex- Fig. 4b — Rabbit. Ether, 

tract of brain. (Before atropin.) lOcc. saline extract of 

brain. (After See. 1% 
atropin.) 



Fig. 5 — Rabbit. Ether. (1) lOcc. histamine-choline solution. (0.1 mgm. aa.) 
(2) lOcc. saline extract of brain. 



2 . H- 



Fig. G — Rabbit. Ether. (1) lOcc. saline extract of liver. (2) lice. 1% atropin. 
(3) lOcc. saline-ether extract of brain. (4) lOcc. saline extract of liver. 
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mediately, tlie right auricle and ventricle and pulmonary arter- 
ies were found full of thrombus. 

Burke and Tait (9) in 1926 had meanwhile published the 
results of an investigation into the effect of tissue extracts on 
the coagulability of the blood, and as they showed that pulmo- 
nary thrombosis and embolism are of such freqxient occurrence 
after the injection of tissixe extracts, it seemed to us that here 
might be found the explanation for the fall of blood pressure 
produced in rabbits by tissue extracts, especiallj' as rabbits were 
known to be unusually susceptible to ijitravascular clotting. 

To eliminate the factors producing thrombosis we adopted 
the course advocated b.y Burke and Tait, viz., Pasteur-Chamber- 
land filtration, which, as they showed, completely deprives an 
extract of its power to produce intravascular clotting. 

Using this extract in rabbits and comparing its effect with 
that of the same extract treated in the ordinary way, we found 
that the fall of blood pressure is still obtained in both cases 
before or after atropine (Pig. 7). 



Fig. 7 — Rabbit. Ether. (1) lOce. Pnsteiir-Chamberlana filtered saline extract of 
liver. (2) lOce. saline extract of liver. (3) dec. 1% atropin. ' (.1) 
lOcc. Pastenr-Chamberland filtered saline extract of liver. (5) lOcc. 
saline extract of liver. 

A further procedure recommended to us in conversation 
by Dr. J. W. Pickering for rnddiug the extract of phosphatides 
was shaldng with benzene. Here again using a tissue extract 
w'hieh was divided into two parts, one being shaken with ben- 
zene, little or no difference was observed in Cite effect of their 
injection on the blood pressure of the rabbit (Pig. 8). 
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It seems tlien that obstruction in the pulmonary circula- 
tion is not necessarily responsible for the fall of blood pressure 
produced by tissue extracts. 



Fijr Sn — Rabbit. Ether. (1) lOcc. FJg. 8b — Rab])it. Ether (1) lOce. 
saline extract of muscle, shaken with snHne o.xtrnct of muscle, shaken with 
benzene. (2) lOcc. saline extract of benzene. (2) lOcc. saline extract of 
muscle. (Before atropin.) muscle. (After atropin.) 


Effects of Alcohol-Ether Extracts. 

As shown bj' Vincent and Sheen, a certain amount of de- 
pressor substance is soluble in ether after extraction with alcohol, 
though none is directly extracted by ether. 

The active substance which goes into solution in ether con- 
sists apparently to a great extent of choline, as the depressor 
effect is nearl}’’ always abolished by atropine (Fig. 9a). 



Fig. On — Cat. Ether. (1) lore, saline extract of liver (after Pasteur Cham- 
borland (2) lOcc. saline extract of liver. 


A point of some significance is tbe level of the pressure at 
the time of injection. Using a eat with a blood pressure of 
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about 150 mm. Hg., a considerable fall of pressure is obtained 
on the injection of saline extracts of liver. If some hours later 
the animal is decerebrated so that its blood pressure is now 
about 40 or 50 mm. Hg., the injection of 10 c.c. of the same 
tissue extract produces merely such a rise as is produced by 
an equal quantity of saline. (See Fig. 9b.) 



Fig. 9b — Cat. Decerebrated. Two successive Injections lOcc. saline extract of 
liver. 


.In an animal whose blood pressure is low, saline usually 
produces a rise, though it fails to do so when the pressure is 
already high. These re.sults have been obtained repeatedly. 


SUMMABT 

The depressor effect of tissue extracts cannot be accounted 
for on the assumption that their action is due solely to their 
histamine and choline content. 

The fall of blood pressure produced in the rabbit is not 
due to temporary obstruction in the pulmonary circulation. 

Tissue extracts do not produce a fall of blood pressure 
when the initial pressure is low (30-40 mm. Hg.). 

The expenses of this research were defrayed in part by a 
grant to one of us from the Government Grant Committee of 
the Royal Society. 
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HYPEENEPHROMA IN A HORSESHOE KIDNEY 


H. F. WECHSLER, M.D. 

From the Achelis Laboratory of the Lenox Hill Hospital 
NEW YORK 

Horseshoe kidney is not a rare anomaly. It was found 
once in every 142 operations on the kidneys at the Mayo Clinieh 
while Cai’lier and Gerard", in the extensive compilation of sta- 
tistics from the literature of the world, collected 81 cases in 
approximately 69,000 autopsies, an incidence of one in 858. 
However, as far as we were able to ascei’tain, the case here pre- 
sented is the first reported ease of a hjT^ernephroma occurring 
in such a kidney. 

The case, aside from being unique, has several other unusual 
features, both from the clinical and pathological aspects. 

CASE REPORT* 

E. J., white, aged 60, a widow, was admitted to the hospital De- 
cember 2, 1925, complaining of polyphagia, occasional polydipsia, 
increasing weakness, pruritus vulvae, nocturia, chilliness, insomnia 
and pains in the first two toes of the right foot. A sister had dia- 
betes. The patient had had three normal pregnancies and one mis- 
carriage. Menopause occurred at 50. She had been under dietetic 
treatment for diabetes mellitus for several years and two years pre- 
viously the distal portion of her right fifth toe had been amputated 
for gangrene. Five years ago she weighed 175 pounds, while at 
present her weight was 106% pounds. Her physical examination 
disclosed evidence of emaciation, generalized arteriosclerosis, a firm 
globular enlargement of the thyroid and a dry gangrene of the distal 
portion of the right second toe. The urine was negative for sugar, 
acetone and diacetic acid and on microscopical examination showed 
an occasional hyaline cast. She had a slight anemia and her blood 
chemistry gave the following figures: Sugar 295 mg., CO: 71, Urea 
N. 16.6 mg., Creatinine 0.6 mg., Uric Acid 3.0 mg. Her tempera- 
ture on admission was 99° F. and her basal metabolism +39%. 

Commencing with a diet composed of protein 32 gms., fat 96 
gms. and carbohydrate 30 gms., the amounts were gradually raised 
to protein 50 gms., fat 200 gms. and carbohydrate 70 gms., at which 
point sugar was found in the urine. In conjunction with increasing 
doses of insulin up to 15 units twice a day, her diet was then raised 

•From the service of Dr. DeWItt Stetten 
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to protein 100 gms., fat 200 gms. and carbohydrate 100 gms. ■with- 
out the appearance of sugar in the urine. 

On January 11th, her blood sugar -was 168 mg. and her CO 2 
63.3. On the 13th, the carbohydrate -was increased to 130 gms. 
About this time, however, she began to do poorly. Her blood sugar 
was 250 mg. on the 28th and the gangrene, which had remained 
more or less stationary, slowly extended, so that by February 22nd 
it had involved the lateral surfaces of the foot and all the toes except 
the third. Sugar appeared in the urine February 14th and slowly 
mounted to 3.3% by February 23rd. Her temperature fluctuated be- 
tween 99°F. and 101°F. On March 1st, the leg was amputated be- 
low the knee. She suddenly became worse on March 3rd and a 
blood chemistry on that day showed sugar 400 mg. and CO 2 52.8. 
The urine contained 0.5% sugar and was positive for acetone and 
diacetic acid. In spite of large doses of insulin, hyperdermoclyses 
and colon irrigations with sodium bicarbonate, she lapsed into coma, 
and on the 5th her blood sugar was 660 mg. and her CO; 19.5. By 
the evening of the 6th, the blood sugar had been forced do'wn to 
74 mg. while her CO 2 had risen to 48.5. Pulmonary oedema devel- 
oped and death followed. 

AUTOPSY FINDINGS 

The body was that of a well developed, elderly female, showing 
signs of marked emaciation. The eyeballs were rather prominent 
and there was a globular, cystic enlargement of the right lobe of 
the thyroid, the size of a small tangerine. The right leg below 
the knee was missing, the stump showing a clean, recent, unsutured, 
operative wound. Both upper lobes of the lungs showed senile 
emphysema, with oedema and a patchy pneumonia of the lower lobes. 
The heart weighed 450 grams, and showed hypertrophy of the mus- 
culature. The cusps of the mitral valve were somewhat shortened in 
width and their free edges were markedly thickened. The aorta 
contained many raised, firm, yellowish plaques scattered diffusely 
throughout its entire length. The gastric mucosa was congested. 
The intestines were apparently normal. The uterus and adnexae 
were atrophic. The spleen weighed 300 grams, and was densely ad- 
herent to the surrounding structures. It was rather soft and its 
cut surface was pale red in color and the pulp easily scraped off. 
The markings were not prominent. The liver was moderately en- 
larged, weighing 2100 grams. The capsule was smooth and glisten- 
ing. On section, it had a mottled appearance, the centers of the en- 
larged acini being reddish brown and the periphery yellowish in color. 
The pancreas was somewhat reduced in size, its surface was irregu- 
larly nodular and its consistency markedly increased. The adrenals 
were enlarged, especially the left, which was about twice the normal 
size. The latter contained a yellowish nodule, about the size of a 
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grape, in its cortex. The kidneys were dystopic and joined together 
by their lower poles at the level of the promontory of the sacrum, 
in front of the great vessels. They converged slightly downward 
and inward and differed markedly in size. The left measured 16 cm. 
in length x 5.5 cm. in -width x 3.5 cm. in thickness, while the right 
measured only 10 cm. in length x 5 cm. in -width x 2.5 cm. in thick- 
ness. Their anterior surfaces showed the fetal lobulations, while 
the posterior surfaces were smooth. Situated in the bend of the 
horseshoe was a large circumscribed, globular tumor mass, 8 cm. x 
3.5 cm. It was surrounded by kidney tissue laterally and above. 
The pelves were single, discrete and rotated anteriorly. The right 



Fig” 3 Hypernephroma in Bond of Horseshoe Kidne\ (Posterior Vic’tN ) 

pelvis was enlarged, flattened out and markedly irregular in shape. 
The right ureter coursed over and was adherent to the anterior sur- 
face of the tumor. On section, the tumor presented a large central 
area composed of glistening, firm, grayish white tissue, containing 
many small butter-yellow islands. Around the periphery were sev- 
eral similar, though larger islands, some of which exhibited areas 
of softening and hemorrhage. (See Pig. 1.) 

MICROSCOPICAL EX VMINATION 

The lungs showed marked tortuosity and congestion of blood 
vessels, oedema and small areas of bronchopneumonia in the lower 



496 HYPERNEPHROMA IN HORSESHOE KIDNEY 

lobes. The heart showed a hyaline degeneration of the muscle fibres 
and a slight interstitial fibrosis. The spleen was congested and 
showed an increase in the pulp cells and a slight fibrosis of the 
reticulum and trabeculae. There was a diffuse parenchymatous de- 
generation and slight fatty infiltration of the liver cells. There was 
a marked overgrowth of the interstitial fibrous tissue and atrophy 
of the parenchyma of the pancreas. The number of islands of Lan- 
gerhans was diminished and scattered throughout the acinous tissue 
were small fibrous nodules, probably replaced islands. The adrenal 
cortex contained a very vascular adenoma, composed of typical adre- 
nal cells, rich in lipoid. A small septic infarct was also present in 
the cortex. It was irregular in shape and consisted of a central area 
of cortical tissue in all stages of necrosis and disintegration and a 
peripheral zone of pus cells. A few lymphocytes and mononuclear 
cells were seen. (Pigs 2. and 3.) 












Fig. 2— X 250 .Adenoma of Left 
Adrenal. 


Fig. 3 — X 250 Septic Infarct of Lett 
Adrcnat. 


Sections through the tumor revealed collections of large, foamy, 
partly transparent, polygonal, plant-like cells, arranged either in 
small circular groups or as cords or sheets of cells separated and 
supported by a small amount of fine, extremely vascular connective 
tissue. In one area, the cells enclosed lumina-like spaces and had a 
papillary structure. The tumor cells showed marked hydropic de- 
generation and extensive necrosis. Small hemorrhages were frequent 
and in the necrotic area were several cystic spaces filled with blood. 
A large venous thrombus was seen containing an unusual number 
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of polymorphonuclear leucocytes. There was a slight round celled 
infiltration in a few localized areas. 

Anatomical Diagnosis: Cystic goiter; Senile emphysema; Bron- 
chopneumonia; Myocardial degeneration; Chronic endocarditis of mi- 
tral valve; Hypertrophy of both ventricles and dilatation of the 
right; Athero-sclerosis; Acute splenic tumor; Parenchymatous de- 
generation liver; Chronic interstitial pancreatitis; Adenoma and sep- 
tic infarct of adrenal; Hypernephroma in horseshoe kidney; Ampu- 
tated right leg. 


CO^rJIENT 

As far as we were able to discover, onty two cases of tumor 
in a horseshoe kidnej' are reported in the literature. Both, how- 
ever, Avere sarcomas, limited to the right kidney, and affected 
very young children. The first, mentioned by Hildebrand® in 
1894, Avas more fullj’' reported by Konig and Pels-Leusden^ in 
1900, and the second Avas published by Gibbon® in 1909. 

Besides the unusual type of tumor present in our case of 
horseshoe kidney, its situation in the bend of the horseshoe is 
also of interest. 

Since Blum° in 1901 discovered that the subcutaneous in- 
jection of adrenal extract produced glycosuria, numerous Avork- 
ers have studied the relationship of epinepliAUAi to carbohydrate 
metabolism. Metzger' proved that the glycosuria Avas due to aiA 
increase in sugar in the blood, -and Vosburgh aird Richards® and 
lAA’aroff® showed that the overproduction of glucose depended 
upon an accelerated breaking doAvu of glj'cogen in the body. 
Macleod and Pearce*® found that the injection of epinephrin 
into portal circAdation of living animals Avas folloAved by an 
increased gBrnogenelj^sis in the Ih^er, while Ringer** after mak- 
ing animals glycogen-free by a combination of hunger, cold and 
phloridzin, found no change in the elimination of sugar or in 
the D:N ratio. Cannon and his co-workers*®, using the dener- 
vated heai't as an indicator, haA^e clearly demonstrated the an- 
tagonism between the glycogenolytic action of the medulli-adre- 
nal secretion and the glycogenetic action of insulin in the main- 
tenance of the glycemie eqAiilibrium. 

In our case, the presence of a septic infarct in the adrenal 
Avith consequent ii-ritation and OA^r-seeretion of epinephrin may 
Avell explain the sudden increase in the severity of the diabetes 
in spite of a restricted diet and fairly large doses of insulin. 
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The day before the patient’s death, although practically on a 
starvation diet, her blood sugar rose to 660 mg. The source of 
this high blood sugar level is easily understandable on the basis 
of an increased gljmogenolysis incident to an hj’^peradrena- 
liuemia. 

The origin of the infarct was, in all probability, the throm- 
bosed vessels in the gangrenous toes. In fact, the turning point 
in the progress of her illness was coincident with a pronounced 
extension of the gangrene to the foot. 
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HYPOTHYROIDISM AS A COMPLICATION OF 
DIABETES MELLITTJS 


ALBERT H. ROWE, M.S., M.D. 

OAKLAND, CALIFORNIA 

Hypothyroidism, as a complicatiou of juvenile diabetes de- 
serves special comment. Marked hypothyroidism was recognized 
three years ago in a diabetic girl of fifteen years, on her return 
to mj’ office for routine supervision two months after she had 
left the sanitarium. Her metabolic rate at that time was minus 
38%. Her record during the first month of insulin therapy was 
reported (1) because of a severe lipemia and lipemic retinalis. 
No discussion of her hj^pothyroidism, however, was given. Dur- 
ing these three j^ears, it has been necessary to continue thyroid 
therapy which has been controlled by metabolic rate determina- 
tions. 

During the last three years, hypothyroidism has also been 
observed in several other diabetic children and young adults. 
Thus the realization of such a possible complication, especially 
in the young diabetics, seems important to keep in mind. The 
presence of phj'sical and mental sluggishness, dry skin and hair, 
slow pulse, and in some cases a gain in weight, should suggest 
the possibility of hypothyroidism. 

A studA' of a series of young diabetics from the point of 
rdeiv of possible hypothyroidism is in progress. This report in- 
cludes metabolic rate determinations and a discussion of the 
sj-mptomatology and treatment of the patients with hj'pothy- 
roidism. 

It is realized that the metabolic rate is diminished Avith 
under-nutrition. Our cases, however, are all recemng sufficient 
calories, and the diabetic condition in each patient is controlled 
satisfactorily Avith insulin. 

This preliminary report is given at this time because of the 
absence in the literature of any emphasis on hypothyroidism as 
a complication in the young diabetic. 
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Die Kastbation bei Wirbeltieren und die Phage von den 
Sexualhormonen. Knud Sand, in Handbuch der Normalen 
und Patbologiscben Physiologie, Berlin, 1926. Julius Sprin- 
ger. 

This section of the Handbuch comprises the following arti- 
cles by Dr. Sand: 

1. Die Kastration bei Wirbeltieren und die Prage von den 
Sexualhormonen. 

2. Transplantation der Keimdriisen bei Wirbeltieren. 

3. Der Hermapbroditismus bei Wirbeltieren in experi- 
menteller Beleuchtung. 

4. Die Keimdriisen und das experimentelle Restitutions- 
problem bei Wirbeltieren. 

Sand presents an excellent, well illustrated summary of 
the evidence on each of the topics treated. 
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Microspirometric researches on hormones (Sliki'orespirometriscko 
Untersuchnngen iiber die Hormon^virkiingen) . I. Insulin. Ahl- 
gren (G.), Skandin. Arch. f. Physiol. (Leipz.), 1926, 47, 271-280. 

Using a microspirometer, Ahlgren found in eight experiments 
that O- consumption and Co- production by minced frog muscle 
was augmented by adrenalin in concentrations of 1:10,000,000 to 
1:100,000,000,000. More concentrated solutions depressed the gas 
metabolism. — R. G. H. 

The effects of epinephrin on the response of the frog heart to stimu- 
lation of the accelerator nerve. Barlow (O. W.) & Sollmann 
(T.)., J. Pharmacol. & E.xper. Therap. (Balt.), 1926, 28, 157-158. 

During acceleration produced by perfusion of the frog heart 
with solutions, diminution of response from stimulation of the ac- 
celerator nerve was closely proportional to the degree of epinephrin 
augmentation, even after depression of the cardiac musculature has 
reduced the amplitude. Augmentation by the heart perfused with 
Ringer solution occurs in about the same degree from both epineph- 
rin and from stimulation of the accelerator. — C. I. R. 

The role of the suprarenal gland in the natural resistance of the 
rat to diphtheria toxin. Belding (D. L.) & Wyman (L. C.), 
Am. J. Physiol. (Balt.), 1926, 78, 50-55. 

It is known that double suprarenalectomy increases the sensi- 
tiveness of rats to a variety of poisonous drugs and toxins, and that 
rats have a high natural resistance to diphtheria toxin. Both 
suprarenal glands were removed from albino rats in one operation 
and the control rats received the same operative procedure except 
the removal of the glands. The highest post-operative mortality in 
the suprarenalectomized animals occurred with fluctuations in room 
temperature and rectal measurements indicated a lessened ability 
of the suprarenalectomized rats as compared with the controls to 
maintain their body temperature in a cold atmosphere. An ap- 
proximation of the lethal dose of diphtheria toxin administered in- 
traperitoneally two to three weeks after operation showed that the 
controls were about two and one-half times as resistant to the toxin 
as the suprarenalectomized rats. The amount of diphtheria toxin 
in the blood four hours after an intraperitoneal injection of one 
M.L.D. per gram of body weight was measured by the Roemer 
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intradermal method in guinea pigs. The suprarenalectomized rats 
had approximately 2.75 times as much free toxin in their blood 
as the control rats. Suprarenal deficiency apparently renders less 
effective the normal mechanism of the rat for the elimination or 
destruction of diphtheria toxin. — D. L. Belding. 

Spurious hermaphrodism of suprarenal origin (Zur Kentniss der 
suprarenalen Pseudan-henic) . Feldmann (B.), Arch. f. path. 
Anat. u. Physiol. (Berl.), 1926, 259, 608-616. 

The case of a child, 7 years old, with well proportioned male 
external genitalia and only female internal sex glands is described. 
There was an accompanying enlargement of the adrenal glands 
involving only the cortex. In fact, the medulla seemed hypoplastic. 
The author holds that this hyperplasia of the adrenal cortex was 
probably present from very early embryonic life and was the causa- 
tive factor in the production of the disturbed development of the 
sexual organs. — W. J. A. 

Carcinoma of corte.v of suprarenal gland with virilism. Felnblatt 
(H. M.), Arch. Int. Med. (Chicago), 1926, 38, 469-473. 

A young woman progressively developed virile characteristics, 
including facial hypertrichosis, the masculine type of abdominal and 
axillary hair, a low pitched voice and a masculinoir facies. Later, 
a tumor was palpated in the region of the right kidney. Necropsy 
revealed a large carcinoma of the cortex of the right suprarenal 
gland with extension by way of the vena cava, but without distant 
metastasis. — Author’s Summary. 

Tho maximum metabolism and the suprarenal capsules. Giaja (J.) 
& Chabovltch (X.), Compt. rend. Acad. d. sc. (Par.), 1925, 181, 
885 - 886 . 

The authors have shown in three rat experiments certain modi- 
fications in thermogenesis resulting from the removal of the adre- 
nals; 1, decapsulated rats are unable to accommodate their ther- 
mogenesis; 2, maximum metabolism is lowered to a point confusing 
it with basal metabolism’; 3, injection of .4 mgs. of adrenalin in- 
creases the respiratory quotient; the normal maximum of metabo- 
lism, however, is never reached. Prom these facts they conclude 
that the adrenal capsules play an important role in thermogenesis. 

— C. M. MacFall. 

The effect of nephrectomy and suprarenalectomy in the rat on re- 
sistance. Gottesman (Jessie M.) & Gottesman (J.), Proc. Soc. 
Bxper. Biol. & Med. (N. Y.), 1926, 24, 45-48. 

The authors summarize as follows: “It has been shown that 
the duration of life of nephrectomized rats is not affected by injec- 
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tions of the same typhoid vaccine which regularly shortens the life 
of suprarenalectomized rats. It has also been shown that suprare- 
nalectomized rats have a refractory period of approximately four 
days before any marked drop in resistance is manifest. These find- 
ings, together with the fact that the suprarenalectomized animals 
fully retain their ability to form anti-bodies and to regenerate the 
thymus and lymph tissues, suggest that suprarenalectomy exerts a 
specific physiologic influence on resistance.” — J. C. D. 

The influence of burns on cpinephrin .secretion. Hartman (F. A.), 
Rose (W. J.) & smith (E, P.), Am. J. Physiol. (Balt.), 1926, 
78, 47-49. 

Experiments on anesthetized cats show that burns cause an in- 
crease in the epinephrin output (dilatation of completely denervated 
iris). The increased output sometimes persists for a few hours. 
There was depletion of epinephrin and of lipoids in the adrenals of 
these animals. Therefore, burns cause an excessive activity of the 
adrenals. — Author’s Summary. 

The effects of bilateral suprarenalectomy on the life of rats. Jaffe 
(H. L.), Am. J. Physiol. (Balt.), 1926, 78, 453-461. 

Ninety rats were followed for a period of 1 year after suprare- 
nalectomy and upon analysis were divided into 3 groups. The first 
group, 35%, died within 30 days after operation from acute and 
subacute insufficiency, a great majority of deaths occurring be- 
fore the 13th day. The second group, comprising 46% of the 
total, consisted of animals which survived suprarenalectomy for 
many months, but which were chronically insufficient and suffered 
from progressive emaciation resulting in marked or complete ab- 
sence of fat, asthenia, and lowered resistance leading in some in- 
stances to snuffles and skin infections. Most of these animals died 
within 7 months after operation, no gross accessories being found 
at autopsy. The syndrome of chronic suprarenal insufficiency in 
rats has never been adequately emphasized. The third group, 19% 
of the entire series, consists of animals in which suprarenalectomy 
is followed by no demonstrable clinical effects. These animals are 
biologically normal rats in every respect, and large accessory cor- 
tical masses are always found at autopsy. When rats are studied 
clinically for many months after suprarenalectomy, the seriousness 
of this operation in regard to the ultimate life of the animal be- 
comes evident. Contrary to the reports in the literature, we found 
that fully 80% of rats die from the effects of suprarenal removal 
within a year after operation. — Author’s Abstract. 
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Central stimulation of the adrenals and the paraganglia during in- 
sulin intoxication (Uebex* die zentralc Reizung der Kebennieren 
und dor Paraganglien walirend der Insulinvergiftung) . Kahn 
(R. H.), Arch, f. d. gos. Physiol. (Berl,), 1926, S12, 54-63. 

The results of H. Poll, indicating that after insulin intoxica- 
tion in the mouse morphological changes are found in both portions 
of the adrenals, are confirmed for the rabbit and for the dog. In 
the dog the changes are also apparent in the abdominal chromaphil 
body. The chromaphil tissue so changed shows a diminution of 
its adrenine content. In rabbits the toxic action of insulin on the 
adrenal medulla takes place through nerve channels, since section- 
ing of the splanchnic protects the adrenal from these changes. 
Hence it would appear that insulin acts through the central nervous 
system on the paraganglia, comparably to the actions following 
sugar-puncture, asphyxia, etc. The morphological changes recorded 
are diminution of the size of cells, formation of vacuoles, lessen- 
ing of the color-staining reactions, and disappearance of granules. 

—A. T. C. 

llfilo of supraronnls in blood sulphur regulation. Loeper et al., 
Presse m6d. (Par.), 1926, S4, 1209-1211; Abst. J. Am. M. Ass., 
87, 1689-1690. 

The authors noted an increase of blood sulphur in three cases 
of Addison’s disease; the proportion of the oxidized sulphur was re- 
duced, while that of the neutral sulphur was increased. Analogous 
phenomena were observed in dogs after removal of a suprarenal. 
Further experiments showed that the blood of the suprarenal artery 
contains much more sulphur than that of the corresponding vein 
and that in the artery the proportion of oxidized to neutral sulphur 
is lower than in the vein. It appears evident that the suprarenal 
glands retain a part of the blood sulphur, especially of the neutral. 
This was confirmed on large numbers of the suprarenal glands of 
sheep. A part of this sulphur is utilized for formation of the 
suprarenal pigment. Melanoderma, they hold, is the consequence 
of an exaggerated elimination by the skin of the sulphur retained 
in excess in the blood, in conditions in which suprarenal function 
is impaired. 

.Antagonism of bavimu cbloi’ide and glandular extracts on chromato- 
phoi’cs by cpinepbriu and cplicdrine. Nadler (J. E.), Proc, Soc. 
Exper. Biol. & Med. {N. Y.), 1926, 24. 53-54. 

In the squid epinephrin antagonizes extracts of the parathyroid 
and of the anterior and posterior lobes of the hypophysis more in- 
tensely than ephedrine. The latter is more effective in antagoniz- 
ing barium chloride. — J. C. D. 
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The effect of epineplirin and pit>longed accelerator stimulation on 
the response of the frog lieart to stimulation of the cardiac-inhib- 
itor nerve. Sollmann (T.) & Barlow (O. W.), J. Pharmacol. & 
Exper. Therap. (Balt.), 1926, 28, 159-164. 

Response of the frog heart to stimulation of the vagus is in- 
creased by perfusion with epinephrin and by continuous stimulation 
of the accelerator nerves, and the inhibitory response becomes pro- 
gressively greater the longer the perfusion or accelerator stimula- 
tion are continued and recovery after discontinuance of these pro- 
cedures Is quite slow. The authors suggest that these results are 
due to accumulation of muscular metabolites. — C. I. R. 

The effects of fatigue and temperature on the adrenal bodies of the 
rat. Vincent (S.), Quart. J. Exper. Physiol. (Bond.), 1925, 15, 
319-326. 

White rats, exercised at a room temperature of about 14.5° C., 
exhibit a fall of body temperature and a marked reduction of the 
chromaphil reaction of the adrenal medulla. Exercise at 18-20° C. 
results in no change in body temperature, but above 20° C. there 
is an increase in body temperature. Under these conditions there 
is no change in the chromaphil reaction. The author concludes 
that any effect of exercise upon the chromaphil reaction is secondary 
to the lowering of body temperature. — P. M. Harmon. 

The influence of organ extracts and especially of extract of corpus 
luteum on the blood-coagulation time (Her Einfluss von Organ- 
extrakten im besonderen von Corpus-luteum-Extrakten auf die 
Blutgerinnungszeit) . Alzinger (P.), Arch. f. d. ges. Physiol. 
(Berk), 1926, 213, 548-555. 

Organ extracts were made by boiling 20 minutes with water 
or with alcohol or ether, cooling and filtering. Sodium chloride was 
added to the first to 0.857o, while the latter was evaporated to dry- 
ness and the residue dissolved in 0.85% sodium chloride solution. 
Such extracts of corpus luteum, liver, spleen, or ovary produced 
definite effects on the coagulation time, aqueous extracts slowing 
and alcoholic and ether extracts hastening it. The accelerating 
compounds are soluble in alcohol and ether and thermostable. The 
difference of effect is more marked the lower the temperature. 

— A. T. C. 

The heart regulating hormone of the liver and other pharmacologi- 
cal effects of the same (Das Herzregulierende Hormon der Eebcr 
und die Aenderung Pharmakologischer Wirkungen Durch Das- 
selbe). Asher (L.), Schweiz. Med. Wchnschr. (Berk), 1926, 56, 
921. 

Asher states that he has been able to isolate a hormone from 
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the liver which increases the strength of the heart beat, increases 
the heart rate, and diminishes the vagus irritability. This substance 
may he described as an agent which assists sympathetic action. 
Liver extracts were prepared from liver powder. The exact nature 
of the process is not stated. The liver extract produced a slowing 
of the pulse and elevation of blood pressure. Tests for the pres- 
ence of bile salts were negative. The liver hormone which has 
been obtained by perfusion of liver has a different action from that 
of liver extract. Experiments with sodium cholate show an action 
similar to that of the liver hormone, and Asher believes that they 
are probably identical. Asher emphasizes that the cholate is nitro- 
gen free, and is therefore a hormone which does not belong to the 
group of amines to which so many other hormones belong. 

— R. H. Major. 

Further observations on patients with hypertension and increased 
basal metabolic rate. Boas (E. P.) & Shapiro (S), American 
Heart Journal (St. Louis), 1926, 1, 643. 

A group of patients is described in which are presented the 
following clinical characteristcs: hypertension (systolic and dias- 
tolic), increased basal metabolic rate, tachycardia, nervousness, loss 
in weight, and pigmentation of the skin. It is believed that these 
symptoms constitute a special syndrome which should be distin- 
guished from both exophthalmic goiter and uncomplicated hyper- 
tension, Including those mentioned in a previous communication, 
ten such cases are described by the authors. — Author’s Abst. 

Endocrine glands in allergy. Duke (W. W.), in Asthma, Hay Fever, 
Urticaria and Allied Manifestations of Allergy. The C, V. Moshy 
Co. (St. Louis), 1925, 145-146. 

The organs of internal secretion evidently play a marked role 
in the symptomatology of reactions of hypersensitiveness (allergy). 
This should seem self-evident when we bear in mind that the great 
majority of cases, regardless of their severity, can be completely 
relieved through the action of adrenalin. Many cases relieved by 
pituitary extract. If adrenalin has a normal physiologic antagonist, 
and one might easily believe that this is the case, an overproduction 
in this might, on theoretical grounds, give rise to a reaction. Thy- 
roid extract in occasional cases is beneficial especially in patients 
whose metabolism is below par and whose temperature runs mark- 
edly subnormal. The above influences from a practical viewpoint 
are effective in many cases, but would seem usually to be secondary 
factors in the etiology of reaction, — R. G. H. 

Endocrine glands of rabbits fed cod liver oU or irradiated choles- 
terol. Gates (P. L.) & Grant (J. H. B.). Proc. Soc. Exper. Biol. 
& Med. (N. Y.), 1926, 24, 59-62. 
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Neither treatment appreciably influenced the weights of the 
ductless glands. — J. C. D. 

A study of .law and arch development considered, with the normal 
and abnormal skeleton. Howard {C. C.), The International 
Journal of Orthodonia, Oral Surgery and Radiography (St. Louis), 
1926, 12, 3-16. 

Howard’s studies indicate that conditions met by the ortho- 
dontist are frequently associated with other anomalies that render 
evident their endocrine etiology. Adequate treatment often neces- 
sitates consideration of this etiology, local measures being of merely 
temporary benefit. On an examination of over six hundred cases in 
the Good Samaritan Endocrine Clinic, forty-one obese subjects of 
posterior lobe pituitary deficiency were found. All had normal arch 
and jaw development, with almost perfect teeth. Nineteen cases of 
hypothyroidism or Mongolian idiocy were seen. All showed con- 
genital absence of teeth — from one to twelve each.— -R. G. H.- 

Studies on the conditions of activity in endocrine glands. XI'III. 
Locus of the calorigenic action of adrenalin with observations 
on tissue metabolism. Hunt (H. B.) & Bright (Elizabeth M.), 
Am. J. Physiol. (Balt.), 1926, 77, 353-369. 

Amytal anesthesia increases the resting metabolism of the cat 
about 10%. The basal rate of metabolism in muscle is low, 0.50 
to 1.0 calorie per kilo per hour. In the liver it is high, 10 to 20 
calories per kilo per hour. In the other viscera it averages 
2 to 3 calories per kilo per hour. Adrenalin given in a dosage of 
0.005 mgm. per kilo per minute for six minutes, produces rises in 
total metabolism which averages 10.6% during the following 20- 
minute period. The peaks of the rises average 19.0%. The in- 
creased metabolism of the heart would account for only one-third 
of this total rise. Adrenalin has a general calorigenic action on 
tissue metabolism. — Author’s Summary. 

The basal metabolic r.ate in cases of chronic cardiac disease and in 
cases of hj-pertension. Shapiro (S.), Arch. Int. Med. (Chicago), 
1926, 38, 385. 

The metabolic rates determined under strictly basal conditions 
were studied in a series of forty-two cases of heart disease, including 
twenty-two patients with valvular lesions, fifteen with hypertension 
and cardiac hypertrophy, two with congenital heart disease and 
three with functional tachycardias. In three cases the basal meta- 
bolic rate was found to be definitely elevated above normal. These 
three patients had dyspnea or hyperpnea. In the remaining thirty- 
nine cases of heart disease unaccompanied by dyspnea at rest the 
basal metabolic rates were within the accepted normal limits. The 
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author concludes, therefore, that the basal metabolic rate in patients 
with organic heart disease is normal. High readings are usually 
due to dyspnea. The cardiac overactivity which occurs in a heart 
compensating for an organic heart defect or maintaining an ele- 
vated vascular tension does not detectably elevate the heat pro- 
duction. — Author’s Abst. 

The calcium content of the blood. Waldorp (C. P.), Prensa mdd. 
argentina (Buenos Aires), 1926, 13, 140; Abst. J. Am. Ass., 1926, 
87, 1163. 

Waldorp’s extensive study of the calcium content of the blood 
confirms the influence of the nervous system on the fluctuations. 
The subject should be kept quiet before testing the blood calcium 
with intravenous injection of a given quantity of calcium. The 
resulting hypercalcemia lasts in normal conditions for an hour and 
then the calcium returns to the former level. In 26 cases of thy- 
roid disease with high basal metabolism, the blood calcium content 
was low; in 9 of 18 cases the sugar content was abnormally high. 
The calcium content kept persistently low in a case of hypothyroid- 
ism and in 3 cases of exophthalmic goiter under thyroid treatment. 
The calcium content was below normal also in 4 cases of acromegaly 
and in one of a pituitary tumor. The calcemia in the latter case 
fluctuated with the increased or decreased functioning of the an- 
terior lobe of the pituitary. In 3 cases of eunuchoidism the basal 
metabolism was high in 1, with low calcemia, but in the 2 others 
both were within normal range. His research on the parathyroids 
confirms their fundamental roles in the maintenance of normal 
calcemia. 

The relation between corpus lutcuin and the mammary gland. Drum- 
mond-Robinson (G.) & Asdell (S. A.), .1. Physiol. (Lond.), 1926, 
61, 608-614. 

The investigation failed to throw any light on the question 
whether mammary development may occur in the absence of the 
corpus luteum if the foetus is present, since abortion always fol- 
lowed the removal of the corpus luteum. Clean-cut evidence, how- 
ever, was obtained as to the relation between corpus luteum and 
mammary growth and function. In this work virgin goats were 
used, care being taken to select animals Avhich had not been bred 
for high milk production. The sire was the same in all cases. The 
removal of the corpus luteum Avas timed with reference to the ap- 
pearance of abundant globulin secretion and the beginning of mam- 
mary proliferation, which events occur both in goats and in cows at 
about the middle of gestation. Some of the operations were per- 
formed well before this time and some after it. When performed 
before the globulin stage of the gland was reached milk was not 
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secreted. Removal of tUe corpus luteum after the globulin stage 
was reached was followed by an immediate copious secretion of 
milk. After the stimulus for growth has been given by the corpus 
luteum the mammary cells seem able to attain the globulin stage 
without further continued stimulation, but if the stimulus is re- 
moved by excision of corpora lutea the attainment of the globulin 
stage is not followed by milk secretion. The postulation of an 
inhibitory hormone to account for the usual decline of milk secre- 
tion in late pregnancy is unnecessary since it seems unlikely that 
cells stimulated to growth and division by the corpus luteum at 
the half-way stage of pregnancy can continue to secrete. 

— E. P. Durrant. 

A study of the effects of testicular extract upon the pregnant guinea- 
pig and the fetus. Emery (P. E.), Tr. Am. Micr. Soc. (Buffalo), 
45, 44-53. 

Virgin female guinea-pigs and females that were kept with 
males were injected intraperitoneally for a period of six months 
with saline extracts made from desiccated testicular substances. 
The general systemic reactions in the injected animals were evidence 
of pain at the area where the injections were made, watering of the 
eyes and occasionally coma, hut rarely death. Chronic peritonitis 
developed in most of the animals. Histological examinations of the 
ovaries of the injected animals showed marked degenerative changes 
with atrophy of the Graafian follicles and a tendency to cystic 
formation. This condition was more marked the younger the 
animal at the beginning of injection. The young horn from injected 
mothers were apparently normal with regard to weight, the ratio 
between males and females, and fertility. Histological exam- 
inations of the gonads of the young born from treated mothers 
showed the testes were normal, but the ovaries were shrunken and 
there seemed to he more atresia of the Graafian follicles than in 
normal animals. The power of reproduction in the females that 
were injected seemed to be more closely correlated with the de- 
generation produced in the ovaries than with the general emacia- 
tion, because the animals, in many instances, did not breed for 
considerable periods after they had apparently recovered their nor- 
mal weight. In control animals injected with ovarian extract and 
amniotic fluid degenerative changes in the ovary were not so marked 
and cystic formation was rare. — Author’s Summary. 

Penmle sex hormone. Prank (R. T.) & Goldberger (M. A.), J. Am. 

M. Ass. (Chicago), 1926, 86, 1686-1687; Abst. A. M. A. 

Frank and Goldberger have obtained the female sex hormone 
from blood specimens by means of lipoid extraction performed under 
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identical conditions by identical methods. The results are sufiiciently 
concordant to be considered quantitative. Blood has been obtained 
from 38 patients. In some instances, specimens have been taken at 
intervals of from 5 to 7 days through two monthly cycles from the 
same patient. Prom this investigation it has become evident that: 

1. The amount of female sex hormone found in the circulating 
blood of the human female varies during the menstrual cycle. An 
abrupt increase takes place beginning between the tenth to the fif- 
teenth day counted from the first day of the last menstruation. 

2. The female sex hormone is present in greatest concentration in 
the circulating blood near the first day of menstruation. 3. With 
the onset of menstruation, the female sex hormone abruptly dimin- 
ishes in the general circulation. 4. The female sex hormone ap- 
pears in the menstrual blood, there being present in from triple to 
six fold the concentration found in the circulating blood. 5. In 
certain types of menorrhagia and metrorrhagia, the female sex hor- 
mone many be (a) absent from both the circulating and the uterine 
blood; (b) in others, present in both the circulating and the uterine 
blood. 6. In certain amenorrheas, an increase in amount of the 
female sex hormone may be demonstrated in the circulating blood. 
From these observations, the authors feel justified in concluding 
that: (a) The female sex hormone secreted by the maturing follicle 
reaches the general circulation, (b) The sudden increase of female 
sex hormone found from 10 to 15 days after the last menstruation 
may be used approximately to determine the time of ovulation, 
(c) The female sex hormone secreted by the corpus luteum likewise 
reaches the general circulation, continuing the pregravid stimula- 
tion of the genital tract and breasts as demonstrated by other 
methods in a previous communication, (d) During the pregravid 
stage, either (1) a concentration and storage of the female sex 
hormone takes place in the uterine tissues, or (2) the uterine 
mucosa at the time of the menses filters out the female sex hormone 
from the circulating blood, (e) Two types of menorrhagia or met- 
rorrhagia occur, the one with oversecretion, the other with under- 
secretion of the female sex hormone. Further study may enable 
us to elaborate proper forms of treatment based on the etiology, 
(f) Some amenorrheas may be due to persistence of the corpus 
luteum, as evidenced by a persistence and undue concentration of 
the female sex hormone in the circulating blood. 

X-ray treatment of hjijof unci ion of the ovary, irith special refer- 
ence to the regulation of menstrual function. Hirsch (I. S.), 
Radiology, 1926, 7, 93. 

The method of treatment has been called the stimulative treat- 
ment of the ovary. In certain cases, menstruation — irregular in 
interval, duration and amount, occasionally scanty and occasionally 
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profuse — cannot be ascribed either hypo or hyper, but to a dys or 
a disordered function, in which X-ray treatment acts as a regu- 
lator. The form of ovarian hypofunction suitable for this therapy 
may manifest itself as an amenorrhea, oligo-, opso- or a combined 
form and as an associated sterility. In all the types of cases suit- 
able for treatment, there must be direct or indirect evidence that 
ovarian tissue exists in sufficient amounts to respond to the action 
of radiation. The numerous forms of treatment for the menstrual 
disturbance resulting from the insufficiency of ovarian function 
have all of them been of so little permanent value that there is 
justification in statipg that there is no medicinal therapy which is 
definitely able to influence ovarian function. This applies to medi- 
cation, physical measures, hydro or thermotherapy, active and pas- 
sive gymnastics, massage, etc. The connection of the endocrine 
glands with the function of the genital apparatus has been recog- 
nized in recent years as quite definite for the ovaries, the thyroid, 
the pituitary, and the adrenal glands. Consequently, the adminis- 
tration of glandular extracts, either single or in combination (for 
instance, of entire ovary or liquor folliculi, corpus luteum, thyroid, 
the anterior and posterior lohes of the pituitary gland), has become 
quite customary in gynecological therapeutics. The results have 
been, however, neither striking nor permanent. The X-ray treat- 
ment consists in the administration of a small dose of radiation to 
each ovary. The dose necessary to produce the desired effect is 
15 per cent of the castration dose delivered to each ovary through 
four portals. It is necessary to treat both sides because of the 
alternate ovulation. The four portals which take in all the pelvic 
structure may be irradiated at one sitting, or a portal at a time 
with intervals of a day or two. The series should not be repeated 
until after a lapse of several months. A slight variation from the 
15 per cent may be necessary, depending (1) on the age, (2) thick- 
ness of abdominal wall, (3) duration of ovarian hypofunction. 
There should be no irradiation sickness, and no change in the skin 
of the portals treated. This treatment is contra-indicated in symp- 
tomatic amenorrhea, associated with such general systemic diseases 
as lues, tuberculosis, nephritis, pernicious anemia, also when sec- 
ondary to adnexal disease, tumors or cystic disease of the ovary. 
Amenorrhea in advanced age or of very long duration, or that 
resulting from curettages after numerous abortions, does not re- 
spond to this treatment. In dystrophy-adiposo-genitalis, the in- 
volvement of other endocrines may necessitate other treatment. 
Thirty-six cases were studied. The result showed that in twenty- 
two of the cases treated, menstruation appeared after the treatment 
and in the majority of cases followed during the entire period of 
observation, and that the somatic and physical symptoms of the 
ovarian hypofunction disappeared rapidly after menstruation set in. 
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The longest period ot amenorrhea to he followed hy a menstruation 
after the irradiation was six years. Successful results were ob- 
tained in a woman of 30 years who had not menstruated for three 
years, in a woman of 28 who had not menstruated for two years, 
and in a woman of 34 years who had not menstruated for seven- 
teen months. The interval between the first radiation and the 
menstruation varied, but in the majority of cases it was about 
twenty-eight days. In two cases the duration was two and three 
weeks, respectively. In some of these cases, simultaneously with 
the regulation of menstruation, dysmenorrheal symptoms were fa- 
vorably influenced. In other cases there was no improvement of 
menstrual function. In some cases the pain with the first men- 
struation was very severe. In some cases of oligomenorrhea the 
Increase of the menstrual function was abnormal. In certain cases 
of hypomenorrhea, in which there was a marked adiposity with 
the menstrual disturbance, the adiposity was reduced after the on- 
set of menstruation, without any other therapeutic measure. One 
of these cases lost thirteen pounds after the treatment, one lost 
forty-seven pounds and one sixty pounds. 

Besides this, there are seven cases treated for hypomenorrhea 
in which, following regular menstrual periods, pregnancy ensued. 
Out of five births there were four healthy children. The action of 
the radiation is to produce degeneration and retrogression of the 
graffian follicle whose secretory activity exercises an inhibitory ef- 
fect in preventing further follicular rupture, ovulation and there- 
fore menstruation. The results of this form of treatment lead to 
the conclusion that a certain dosage of radiation in carefully se- 
lected cases is capable of producing improvement in ovarian func- 
tion, as shown by the regulation of menstruation and the induction 
of pregnancy, with the birth of healthy children. There cannot be 
any objection to this form of treatment on the ground that the 
already diminished ovarian activity can be still further diminished 
by the small doses of radiation. If the condition of the ovary is 
such that this should actually take place, nothing is lost, for such 
an ovary is hopelessly incompetent to produce the menstrual mech- 
anism, or to produce an ovum capable of fecundation. 

— Author’s Abstract. 

The effect of different o%'arian constituents on the blood sugar con- 
tent (Zur Prage dcr inneren Sekretion der Sexualdriisen. tnil. 
Mitteilung. XJeber die Einwirknng der varschiedenen Ovarial- 
bestandteile auf den Blutzuckergelialt) , Kylin (B.), Ztschr. f. 
d. ges. Exper. Med. (Berl.), 1926, 51, 599-602. 

Using chiefly ovaries of the cow, the author injected sub- 
cutaneously into dogs a watery extract of graafian follicles, cor- 
pora lutea and ovarian parenchyma. With the follicular extract 
a rise in blood sugar followed in all cases. With extract of corpus 
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luteum a fall in blood sugar resulted. No uniform results were 
obtained from parenchyma extract. This latter was not unexpected, 
since the ovarian residuum doubtless contained remnants of old 
corpora lutea and a number of small follicles which had not been 
removed. As Collip has shown, an insulin-like substance can be 
obtained from the most diverse organs of the body, and though 
its presence might be explained as a local storage from the Islands, 
yet it must be considered as possible that the corpus luteum yight 
produce a substance with insulin-like effects. In the course of the 
researches described extracts made from the ovaries of a 28-year- 
old mare gave results exactly opposite those from cows of sexually 
functional age. As this age seems to be at least equal to the cli- 
macteric in the human species, experiments are planned to deter- 
mine whether there is in the ovary an inner secretion peculiar to 
the post-climacteric ovary, with a view to possible light on the vari- 
ous pathologic manifestations associated with that epoch. 

— E. P. Durrant. 

Ovarian hormone and metabolism. Lacquer, B. et al., Deutsche 
med‘. Wchnschr. (Berl.), 1926, 52, 1331; Abst. J. Am. M. Ass., 
1926, 87, 1425. 

Lacquer, Hart and de Jongh observed an increased metabo- 
lism in castrated female rats after injections of ovarian hormone. 
The hormone is quite stable. The crude preparation in oil resists 
heating to 360° C.; the pure aqueous solution resists 170° C. It 
may be boiled in 26% potassium hydroxide or in 26% sulphuric 
acid. It is easily adsorbed — even by a filter paper. It resists pep- 
sin and trypsin, but hardly acts by mouth — perhaps because of 
adsorption. 

Studies on the oestrous cycle in the rat. IH. The effect of low 
environmental temperatures. Lee (M. O.), Am. J. Physiol, (Balt.), 
1926, 78, 246-253. 

A study of the length and character of the oestrual cycle was 
made in two groups of albino rats, one series (16) of which was 
kept under rather constant conditions of room temperature (22° C.), 
while the other (15) was kept out of doors during the three cold- 
est months of the winter of 1924-25 (December, January and Feb- 
ruary). The series under room temperatures showed normal oes- 
trous cycles of 4.8 days average length throughout the period. The 
experimental animals showed cycles of the same average length as 
the controls during a preliminary period under room temperatures, 
and also during a final period indoors after being outside. During 
the period of exposure to low temperatures these rats showed 
lengthened oestrous cycles (average 8.6 days). The length of the 
cycles varied roughly with the environmental temperature. These 



514 


GONADS 


results are interpreted as being due both to the direct effect of 
temperature on ovarian activity and to the lowered general metabo- 
lism of these rats, shown by lowered body temperature and les- 
sened activity. It seems likely that in a state of nature the oes- 
trual rhythm may vary considerably with the environmental tem- 
perature. The body temperature of the rats varied from 31° C. 
to 38° C., depending on the environmental temperatures. 

— Author’s Abstract. 

Studies on the internal scerctions of the ovary, I. The distribu- 
tioii in the ovary of the oestrus-producing hormone. Parkes (A. 
S.) & Bellerby (C. W.), J. Physiol. (Lond.), 1926, 61, 562-575. 

Extracts of various ovarian tissues from the cow, pig and horse 
were measured for activity in mouse units. In 5 of 8 cases resid- 
ual tissue had a greater activity than the corresponding liquor fol- 
liculi, while in the remaining 3 cases the liquor folliculi had a 
greater weight for weight activity. There appears to be some cor- 
relation between the size of the follicles and the relative activity 
of liquor folliculi and residual tissues. — E. Allen. 

Estru.s in parabiosis. Pfeiffer (H.) & Zacherl (H.), Klin. IVchnschr. 
(Berl.l, 1926, 5, 1522; Abst. J. Am. M. Ass., 87, 1598. 

Pfeiffer and Zacherl made parabiosis experiments on rats. They 
found that the estrual cycles of two united females are independent. 
Even pregnancy and lactation of one partner does not influence the 
cycle in the other. Only in parabiosis of a female with a male did 
the estrus disappear. 

Ciinical tests of ovarian follicular hormone. Pratt (J. P.) & Allen 
(E), J. Am. M. Ass. (Chicago), 1926, 8C, 1964-1968; Abst. 
A. M. A. 

The effects of injection of ovarian and placental extracts into 
monkeys, as noted by Pratt and Allen, were as follows: The 
ovarian follicular hormone starts the periodic growth processes in 
the female genital tract. In case ovulation occurs, the corpus 
luteum in woman, and perhaps in other primates, may continue this 
anabolic endocrine influence, which probably decreases as the next 
menses approach. Menstruation seems to be partly due to the tem- 
porary absence of this secretion after it has been acting for a certain 
time. But since ovulation followed by corpus luteum formation 
often does not occur, a specific secretion of the corpus luteum is not 
a necessary causal factor in the menstrual cycle. That the corpus 
luteum may possibly have a regulatory influence is not questioned. 
This substance or a very similar one is probably secreted by, or 
stored in, the placenta. Its continuous availability throughout the 
gestation period would account for the absence of menstruation diir- 
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ing pregnancy. Clinical tests on humans 'were also made. The 
ovarian follicular hormone injected into patients represented two 
kinds of preparations. Both were begun by extracting follicular 
fluid with lipoid solvents. One was watery emulsion, tbe other an 
oil solution of residues. The potency of these extracts was tested 
before their clinical use by injections into spayed rats. This ma- 
terial was injected subcutaneously in the deltoid region. Although 
there are many differences between the menstrual cycle of primates 
and the estrous cycle of other animals, there is one thing common 
to all, and that is the periodic growth and regression of the uterus 
in response to stimulation from the ovaries. In primates this regres- 
sion is accompanied by the menstrual flow, in other mammals it is 
not. In order to test the action of the follicular hormone on the 
human cycle, suitable individuals have been selected from time to 
time. The following groups have been chosen; 1. Artificial meno- 
pause. 2. Natural menopause. 3. Primary amenorrhea. 4. 
Scanty menstruation. 5. Immaturity. The observations made in 
these cases are summarized as follows; Injections of ovarian fol- 
licular hormone into primates, monkeys and human beings, from 
which ovaries have been previously removed, produce growth in the 
uterus. Removal of the ovarian follicular hormone by oophorec- 
tomy or cessation of injections brings on menstruation in monkes’s. 
Uterine growth and accompanying subjective symptoms similar to 
those previously experienced at time of menstruation have resulted 
from injections into patients whose ovaries have been previously 
removed. No bleeding approximating that of normal menstruation 
has as yet appeared in women. In one case of scanty and irregular 
menses in which the ovaries were still intact, a definite increase in 
flow and regularity has resulted from injection of the hormone. 

Testicular fluid obtained after the method of N. P. Krawlcow. 
Ssentyurin (B. S.), Ztschr. f. d. ges. exper. Med. (Berk), 1926, 
48, 712-723; Abst. Chem, Absts., 1926, 20, 3183. 

Testicular fluid obtained by passing Ringer-Locke solution 
through isolated testicles of the ox and horse exerts an inhibiting 
effect on the retrogression of secondary sex characteristics in cas- 
trated fowl. The testicular fluid has the power to decolorize dyes 
of the rosaniline group and the rapidity of the decolorization runs 
parallel with the physiological activity of the testicular fluid. 

Study of an eai-ly human ovum and the functional similarity of the 
ovarian and placental “hormones.” Young (J.), Edin. M. J., 
1926. 33 (Trans. Edinburgh Obstetrical Soc.), 113-125. 

Subject matter covered by title. — J. C D. 
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The functional relationship hetweeii the pituitary body and the tuber 
centers. Collin (R.), Ann. de mdd. (Par.), 1925, 18, 428; Abst. 
Arch. Neurol. & Psychiat., 16, 495. 

The connection bet%veen the hypophysis and the tuber cinereuin 
is not only nervous — myelinated fibers running -within the infun- 
dibulum — but also hormonic. Collins has shown that the colloid 
of the middle lobe of the hypophysis can also be demonstrated in 
the infundibulum and in the perivascular spaces of the tuber cine- 
reum. He emphasizes that the vegetative centers of this region 
are under the regulating influence of the hypophysis hormone and 
do not act as independently as recent publications suggest. In his 
opinion the overestimation of these vegetative centers without tak- 
ing into consideration their correlation with the hypophysis will 
prove as one-sided as was the former endocrinologic point of view. 

Demonstration of hypophyseal secretion in human cerebrospinal 
fluid taken from the cisterna magna. Janossy (G.) & Horvath 
(B.), Orvosi hetil (Budapest), 1925, 69, 1033; Abst. Am. J. Dis 
Child., 1926, 33, 605. 

Before this, only animal experimentation proved that the se- 
cretion of the posterior lobe of the hypophyseal gland is always 
present in the cerebrospinal fluid. The authors used virginal uteri 
of rats for their experiments, and cerebrospinal fluid taken by cis- 
terna or lumbar puncture. They found that the contraction of the 
uterus was always much stronger with cerebrospinal fluid of the 
cisterna puncture than that of the lumbar puncture. Their con- 
clusion is that the secretion of the posterior lobe of the hypophysis 
reaches the cerebrospinal fluid through the infundibulum, and is 
diluted and partly reabsorbed in the subarachnoidal space. 

The I'file of the hypophysis in infantile dysti'ophies. Lereboullet 
(P.), Ann. de mdd. (Par.), 1925, 18, 452; Abst. Am. J. Dis. Child., 
1926, 32, 600. 

This is a critical review of recent literature. The so-called 
hypophysis syndromes in children are often produced by lesions of 
hypothalmic nuclei. Only gigantism and acromegaly may now be 
considered as pituitary diseases. 

The anti-diuretic action of pituitary. McParlane (A.), J. Pharma- 
cop. & Exper. Therap. (Balt.), 1926, 38, 177-207. 

TJnanaesthetized dogs were given large quantities of water 
(400 c.c.) by stomach tube, followed immediately by subcutaneous 
injection of 1 c.c, of pituitary fluid, with the result that diuresis 
was inhibited for 4 to 5 hours, during which there was an increase 
in urinary NaCl. Anti-diuresis was not effected by splanchnic see- 
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tion but ^vas overcome by oral administration of 1.5% NaCl or 6% 
urea solution. If no water was given pituitary produced fleeting 
diuresis followed by lessened secretion. Water diuresis could not 
be produced in etherized animals, possibly because of delayed empty- 
ing of the stomach due to pulorispasm. Injection of water directly 
into the gut often failed to produce diuresis, and when it occurred 
it could not be inhibited by pituitary. The same was true in de- 
cerebrate cats. In etherized animals, pituitary injection is followed 
by a short period of suppression with a subsequent diuresis of short 
duration. Under anaesthesia, intravenous injection of NaCl or Na, 
SOi produced diuresis which was not inhibited by pituitary. The 
author believes that pituitary accelerates resorption from tubules by 
direct action on tubular cells and not by any vascular change. The 
results under anaesthesia were attributed to changes in water dis- 
tribution in the tissues. The nature of the pituitary fluid used is 
not stated. — C. I. R. 

The functions of the region of the infundibnlnni and the tnber 
cinereum and their relations to the hypophysis. Roussy (6.), 
Ann. de mdd. (Par.), 1925, 18, 407; Abst. Am. J. Dis. Child., 
1926, 32, 569. 

Many physiological functions which were attributed to the 
internal secretion of the hypophysis are now considered as being 
dependent on centers surrounding the third ventricle. In his ex- 
periments on 149 dogs and 46 cats, Roussy has checked up earlier 
publications and has found new facts, which support the following 
conception of the role of the vegetative centers of the region of the 
tuber cinereum; The paraventricular nuclei contain a center for 
the regulation of the water metabolism; their artificial lesion pro- 
duces polyuria and transient glycosuria. Other tuber nuclei regu- 
late the fat metabolism; their lesion is followed by Froehlich’s syn- 
dromes, which could not be produced merely by removing the hypo- 
physis without a lesion of the tuber cinereum. The only function 
now attributed to the hypophysis (its anterior lobe) is the regula- 
tion of the growth of the skeleton, which could not be Influenced 
by artificial lesions of the tuber region. 

The effect of the acidity of the solvent on the stability of the active 
principle of the infnndibnlnm. Stasiak (A.), J. Pharmacol. & 
Exper. Therap. (Balt.), 1926,28, 1-8. 

An Investigation of the stability of oxytocic activity. The 
author reports that infundibular extracts prepared by quickly boil- 
ing and fractional sterilization, with acetic acid in varying concen- 
trations with pH ranging from 7.0 to 3.4 showed no loss of activity. 
Similar extracts prepared with hydrochloric acid with pH=2.6 
showed 90% deterioration, but HCL at pH of 4.6 showed no deteri- 
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oration as compared to standard pituitary preparation (Smith and 
McClosky). Extracts made by either method when treated with 
alkali lost all activity, hence the author concludes that there is no 
appreciable histamin formation. He further concludes deteriora- 
tion is not a function of the nature of the acid, but more probably 
of the pH.— C. I. R. 

Fatty atrophy from injections of insulin. Barborka (C. J.), J. Am. 
M. Ass. (Chicago), 1926, 87, 1646-1647, 

In two cases it was found that localized atrophy of subcutane- 
ous fat may occur at the site of repeated injections of insulin. By 
varying the site of injection frequently and taking pains to spread 
the injected fluid widely, it may be possible to avoid such lesions. 

— Author’s Summary. 

The efl'ect of insulin on the dextrose consumption of perfused skele- 
tal muscle. Best (C. H.), Proc. Roy. Soc. (Bond.), 1926, 99B, 
375-382. 

Though several workers previously have presented some evi- 
dence that insulin accelerates the rate of disappearance of dextrose 
in perfusion experiments, the work was repeated with a more ef- 
ficient apparatus. The perfusion apparatus of Burns and Dale 
(Jour, of Physiol., in press) was used. There were three experi- 
ments in which the hind quarters of cats were perfused with defl- 
brinated blood to which dextrose and insulin were added. In the 
first experiment the weight of the perfused tissue was 1248 g. The 
hour before insulin 376 mg. of glucose disappeared, while in the 
hour after insulin was added 643 mg. disappeared. During the 
second experiment 620 g. of glucose disappeared as against 324 mg. 
the hour before. The tissue weighed 652 g. With 728 g. of tissue 
in the third experiment 324 mg. of glucose disappeared in the hour 
before insulin, as compared with 620 mg. in the hour after the ad- 
dition of insulin. The rate of the disappearance of glucose is more 
rapid after insulin has been added. There was very little disap- 
pearance of sugar when the tissue was eliminated from the circu- 
lation. The removal of the glucose from the blood used for the 
perfusion was dependent on the metabolic activity of the skeletal 
muscles. — E. Larson. 

The influence of ions on the effect of insulin on deoxidizable urine 
carbon. Bickel (A.) & Kauffmann, Miinchen. med. Wchnschr., 
72, 976; Chem. Zentr, 1925, 2, 1182; Abst. Chem. Absts., 1926, 
20, 2189. 

Experiments indicate that insulin is active under normal condi- 
tions only when the body has available a definite mixture of mineral 
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substances. The action of insulin is therefore closely related to the 
action of ions. The action of the insulin is located at the boundary 
surfaces of the cells and metabolic disturbances in diabetes consist 
partially at least in the inability of sugar to penetrate the cells in 
sufficient quantity. The increased elimination of mineral substances 
in avitaminosis is suppressed by insulin, and in general the less the 
carbon eliminated, the smaller the amount of salts eliminated. 

Effect of insulin and pituitary extract on gastric secretion. Cascao 
de Anciaes (J. H.), Compt. rend. Soc. de hiol. (Par.), 1926, 03, 
313; Abst. J. Am. M. Ass., 87, 1516. 

Ten persons, healthy or with a stomach disease, were given 
insulin before a test meal. In seven cases there was an increase 
of the hydrochloric acid paralleling that of the total acidity. The 
phenomenon was manifest within the second hour after the meal, and 
most pronounced in those with gastric neurosis of the hypervago- 
tonic type. An increased gastric secretion appeared before an exag- 
gerated appetite. Evidently the action of insulin is not psychic but 
exerts its influence on the vegetative nervous system. Thus the fact 
that many emaciated persons gain in weight under insulin treat- 
ment may be explained by the frequency of neurosis of the vegeta- 
tive type in these patients. Pituitary extract reduced the acid se- 
cretion, also apparently through action on the vegetative system. 

Insulin in treatment of denutrition. Coro (A. J.), Rev. de med. y 
ciruj. de la Habana, 1926, 31, 373-378; Abst. J. Am. M. Ass., 87, 
1520. 

Coro's experience in ten cases has confirmed the prompt benefit 
and gain in weight experienced under small doses of insulin (3 to 
10 units) in extreme denutrition in children and adults, rebellious 
to repose and forced feeding. The weight increased from 74 to 86 
pounds in two months in a girl aged 11, and from 90 to 102 pounds 
in one month in one young woman — a total of six and five in- 
jections. 

Edemas and insulin, da Fonseca (F.), Compt. rend. Soc. de biol. 
(Par.), 1926, 93, 343; Abst. J. Am. M. Ass., 87, 1516. 

Five patients with edema, three of renal origin, were given 
the same diet and the same amount of liquids, with and without 
insulin. In these cases da Fonseca found that the amount of the 
urine was increased under the influence of insulin. 

Experiments on diabetes and insulin action. lY. Inhibition of glu- 
cose uptake by the erythrocytes through diabetic plasma (Untcr- 
suchungen iiber Diabetes und Insulinwirkung. W. TJcber Hem- 
mung der Glucoseaufnnlime von seiten der Erj’tbrocyten durcTi 
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diabetisches Plasma). Hausler (H.), Arch. f. d. ges. Physiol. 
(Berl.), 1926, 213, 602-616. 

Erythrocytes take up on the average 30 per cent less glucose 
from the plasma o£ adrenine-diahetic rabbits and of diabetic men 
than from that of non-diabetics. — ^A. T. C. 

The effect of exercise on insulin action in diabetes. Lawrence 
(R. D.), Brit. M. J. (Lond.), 1926, 1, 648. 

The clinical results of two cases of diabetes mellitus as influ- 
enced by exercise were considered. That exercise would reduce 
glycosuria and blood sugar in diabetes mellitus has been known for 
many years. The first patient led a sedentary life during the week, 
but played tennis on Sunday. During the week 16 units of insulin 
were needed to keep his urine sugar free and reduce his blood sugar 
to 0.1%. When three or four sets of tennis were played only eight 
units were required. The second patient was a gardener who, during 
the fall and winter months, was receiving 10 units of insulin in the 
morning and 6 units in the evening. In the spring and summer 
when the most work was done as well as playing cricket in the even- 
ing, only 6 units of insulin were required. The immediate effect of 
exercise is to increase the fall of blood sugar caused by the insulin, 
but this action only occurs during the maximum period of activity 
of the insulin (1-4 hrs. after injection). The author concludes that 
exercise not only increases the power of activity of circulating 
insulin, but actually causes sugar to be burned which depletes the 
carbohydrate stores of the body. With the increase of exercise the 
amount of insulin should be reduced. The patients on insulin treat- 
ment should learn to decrease the amount of insulin before unac- 
customed exercise. — E. Larson. 

On tlie inverse change between the concentration of glucose and 
chloride in the blood. Ni (T. G.), Am. J. Physiol. (Balt.), 1926. 
78, 158-167. 

Histamine causes in dogs a fall of blood chloride (consequent 
on gastric secretion) which is frequently accompanied by a rise in 
sugar. This inverse change is more marked in the plasma than 
in the corpuscles. Similar inverse changes may also be obtained 
by means of sham-feeding or by partial obstructions of the intes- 
tines, although the inverse relationship is not in invariable propor- 
tion. Either denervation of the adrenal glands or double adren- 
alectomy prev^ts the rise in blood sugar by histamine, without 
materially affecting the fall in chloride. After total extirpation of 
the pancreas, t^ subsequent hyperglycemia is accompanied by a 
marked lowering\pf the blood chlorides. An injection of insulin, 
which brings the ^gar down, raises the blood chloride, in diabetic 
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as well as in non-diabetic dogs. Our results would suggest that 
while the increase in the blood sugar which accompanied a pri- 
mary decrease in chlorides is probably the result of reflex stimula- 
tion of the adrenals, i, e., the sugar change is not dependent on the 
chloride, the fall and the rise of blood chloride which occurs in 
pancreatectomized dogs, or normal dogs after the injection of insulin 
(primary movement of sugar), are directly related to the sugar 
fluctuations and may be due to an effort at osmotic and other 
compensations. — Author’s summary. 

An address on diabetes. Rabinowitch (I. M.), Canad. M. Ass. J. 
(Montreal). 1926, 16, 1021-1028. 

A general review chiefly from the clinical standpoint. 

—A. T. C. 

Hjiioglycemic coma due to repeated insulin overdosnge. Sevring- 
haus (E. L.), Am. J. M. Sc. (Phila.), 1926, 172, 573-5S0. 

The clinical observations made on five patients who had un- 
usual psychic reactions to repeated overdoses of insulin are given. 
The important findings are amnesia, disorientation, aphasia and 
sleepiness. The depression was so complete and with such inade- 
quate premonition that in one case a gastric disturbance caused 
vomiting and a fatal aspiration pneumonia. These unusual reactions 
were observed only in cases where hypoglycemia occurred at such 
short intervals within a day that there was little opportunity to 
replenish glycogen stores. The danger of depending on sugar intake 
by mouth when gastric stasis may be a complication of the diabetic 
picture is evident. — Author’s Abstract. 

An unusual blood sugar finding during an insulin reaction. Smith 
(M.), Boston M. & S. J., 1926, 19.”;, 663-664. 

The blood sugar reading by the Folin and Wu method was 
zero. — J. C. D. 

The effect of insulin on the respiratory exchange of decerebrate and 
decapitate cats. Taylor (A. C.) & Olmsted (J. M. D.), Am. J. 
Physiol. (Balt.), 1926, 78, 17-27. 

In a decerebrate cat injected with insulin, in which there were 
no complications through respiratory distress, the respiratory quo- 
tient rose, but the 0„ consumption remained level until just before 
convulsions, when it'fell. After a series of convulsions the respi- 
ration fell, while the 0„ consumption and ventilation rose. In de- 
capitate cats injected with insulin, the 0„ consumption generally 
falls temporarily either just before or at the time when hypersensi- 
tivity is observed. A rise in consumption is usually associated 
with muscle spasms. The respiratory quotient shows a definite rise 
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to a maximam immediately before convulsions. During convulsions 
there is a fall in the respiratory quotient. The severity of symp- 
toms is associated with the magnitude in the changes in the respira- 
tory quotient. In decapitate cats injected with curare and insulin 
the changes in consumption show variations which do not follow 
any definite rule. The most striking change is the rise in respi- 
ratory quotient nearly to unity. When the caloric output is calcu- 
lated it is found that the total metabolism does not change in any 
marked degree except when convulsions occur. There is usually a 
fall in the caloric output just before the convulsions. The propor- 
tion of the caloric output due to combustion of carbohydrate, how- 
ever, rises from zero or a low level, until just before time for con- 
vulsions it often accounts for the total caloric output. The same 
marked rise in the proportion of the caloric output due to carbo- 
hydrate combustion is seen following the injection of insulin in the 
curarized animals. — Author’s Abstract. 

The antagonistic action of insulin and hypophysis upon water econ- 
omy (Die antagonistic wirkung des insulins und hy^jophyseii hor- 
mons auf den Avassevhaushalt) . Vollmer (H.) & Serebrijski (I.), 
Biochem. Ztschr. (Berl.), 1925, 164, 1. 

Pituglandol and insulin each has an antidiuretic action sepa- 
rately, but when given in combination produces lesser water reten- 
tion than with pituglandol alone. The authors think that insulin 
hinders the action of pituitary, especially the renal components of 
this action, the blocking of the kidneys. With simultaneous action 
of both hormones, the blood dilution fails to appear. Primarily the 
water imbibed during the experiment is stored in the tissues and, 
as soon as the hormone effect is gone, the tissue water enters the 
blood vessels and then acts as a stimulant on the kidneys. The 
inhibiting effect of the insulin on pituitary can be explained on a 
central basis. The experiments consisted of administering 1500 c.c. 
of water to patients and then examining the urine every hour for 
specific gravity, amount passed, and sodium chloride content, while 
the blood was examined for concentration, serum protein and hemo- 
globin content. Pituglandol was injected at the beginning of the 
experiment and two hours later. Insulin was injected on the third 
day and insulin and pituglandol later. — M. B. Gordon. 

Regulation of metabolism. II. The incretory regulation of fat mo- 
bilization (Stoffwechselregulatiojieii. II. Die inkretorische Regu- 
liernng tier Fettmobilisierung) . Wertheimer (B.), Arch. f. d. 
ges. Physiol. (Berk), 1926, 213, 280-286. 

Insulin inhibits peripheral fat mobilization in all cases, as for 
example after phloridzin administration. With strong doses of in- 
sulin the inhibition may he complete. No transference of fat to the 
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liver takes place. Adrenaline produces similar effects only in heavy 
doses, and never completely. — A. T. C. 

Regulation of metabolism. III. Xervous and incretory influence on 
fat changes in the liver (Stofi’wechsclregulationcn. HI. Der nei-- 
vose nnd inbretorische Einfluss auf die Uinwandlung von Pett in 
der Ijeber). Wertheimer (E.), Arch. f. d. ges. Physioi. CBerl.), 
1926, 213, 2S7-297. 

Insulin accelerates fat change in the liver; at the same time 
glycogen increases. Also after adrenaline dosage there is rapid 
fat degradation and formation of glycogen in the liver. — A. T. C. 

Regulation of metabolism. IP. The incretory influence on change 
of fat into carbohydrate in the liver (Stoffwechselregulationen. 
IV. Die inkretorische Becinflnssnng der Umwandhing von Fett in 
KoWenhydratc in der Leber). Wertheimer (E.), Arch. f. d. ges. 
Physiol. (Berl.), 1926, 213, 298-320. 

Dogs that after phloridzin treatment are depleted of sugar and 
whose livers contain but traces of glycogen, but much fat, are much 
less sensitive to insulin than are dogs that have been for the same 
period starved or fed a normal diet. Symptoms of insulin-poison- 
ing appear with each, but weaker with the former, who rapidly 
recover. There is a corresponding lowering of the blood sugar 
curve with each, but a more rapid after-rise with the phloridzin 
animals. These show marked depletion of the lit'er fat, with for- 
mation of fresh glycogen, indicating formation of carbohydrate from 
fat in the liver under the accelerating action of insulin. In the 
control animals there is no such possibility of formation of sugar 
from fat; insulin inhibits mobilization of peripheral fat depots. 
Similar phloridzinised dogs show more marked reaction to adrenine 
than do normal animals; adrenine also accelerates the change from 
fat to carbohydrate. — ^A. T. C. 

Interesting results from use of parathyroid extract in case of osteitis 
deformans (Paget’s disease). Bassler (A.), J. Am. M. Ass. 
(Chicago), 1926, 87, 96-97; Abst. A. M. A. 

Suggested by the work of Collip on parathyroidectoraized dogs 
in which the administration of extracts of parathyroid glands raised 
the calcium content of the blood, this substance was employed by 
the author in a case of osteitis deformans with a happy result. In 
this case of steadily progressing Paget’s disease no treatment was 
of any value up to the moment the parathyroid was started. Within 
a short time after its use was established a most marked change for 
the better occurred. The dose of parathyroid was 1/10 grain 
(0.006 gm.l after each meal. 
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Changes in Iho choniical aiul physical chavactcrlsl Ics of Iho blood 
followliif; <ho adniiiiislralioii of pnndliyrold Iiorniono. Cantarow 
(A.), Cavon (W. R.)i & Gordon (B.), Arch. Int. Mod. (CldcaBo), 
192G, .18, 502-509. 

In a study of ton clinical oases of inilinonary Inhorculosls it 
was foxind that there sooinod to ho no siitnillcant chanRc in carbon 
dioxide combiniiiR power or in the plasma chlorides foliowiiiK the 
administration of parathyroid hormone. There was a tendency 
toward increased concentration of the blood ns ovidonood by an in- 
crease in rod and white oonnls, homoRlohin, and in the blood vis- 
cosity. A doHnito docroaso in clotting time was noted in moat cases. 
The time of most rapid coagulation corresponded in every case to 
the point at wliich the whole blood calcium was highest, rather than 
to the highest jiolnt of the serum calcium. — 11. G. 11. 

Therapeutic value of i)ara(l»yrold hormone. Colllp (.T. B.), .T. Am. 
M. Ass. (Chicago), 192G, .87, 90S-909; Ahst. A. M. A, 

Colllp states that the function of the parathyroid hormone is 
in the main related to calcium and phosphorus motahollsm. It la 
posslhlo that the parathyroid glands suhaervo other functions, and 
it is also posslhlo that there may ho other hormones in those glands 
of which we have no hnowlodgo at present. Experimental i>ara- 
thyrold tetany is charactorlzod by a lowered calcium content of the 
blood scrum aud as a rule an Inci’oaso In tho inorganic phosphorus. 
The parathyroid hormone, when ndmlnlstorcd by ln.1oction to dogs 
in a state of parathyroid tetany, causes Iho blood calcium level to he 
restored and tho inorganic phosphorus if increased to ho decreased. 
Tlioro la also tho restoration of tho animal to an apparently normal 
condition. There is also noted a dollnilo quantitatlvo rolattonahip 
hotwoon the dosage administered and tho calcium mohlli/.ing effect 
I)roducod. Normal dogs which have been injected with an active 
parathyroid extract manifest an Incroaso in tho blood serum calcium 
which is proportlonato to tho dosage administered. Ovordosago 
effects which may result in death have been produced conslslently in 
both normal and parathyroidectomlzod dogs. Tho main physiologic 
action of tho parathyroid hormone as soon by tlio lal)oratory worker 
is that of a blood calcium moblli'/.or. It would thoroCoro seem logi- 
cal to conclude that tho parathyroid hormono will ho of definite 
therapeutic value in any condition in which tho blood serum calcium 
is below tho normal value. Blood serum calcium inis t)oon shown to 
bo lowered in post-operative tetany. In spasmophilia, Introplcal sprue 
and in certain types of nephritis, Colllp suggests to clinicians that 
a potent parathyroid extract is now available which has the specific 
effect of mobilizing calcium in the blood stream. If one is desirous 
of Inlluonclng profoundly calcium motabollsm, tho now hormono may 
be employed ns tho therapeutic agout. 
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Studies on the pathogenesis o£ tetany. VII. The prevention and 
control of parathyroid tetany by the oral administration of kaolin. 
Dragstedt (L. R.) & Sudan (A. C.), Am. J. Physiol. (Balt.), 1926, 
77, 314-319. 

The oral administration of kaolin in amounts of from 50 to 
200 grams was found to he effective in controlling parathyroid 
tetany and in preserving the life of completely thyro-parathyroid- 
ectomlzed dogs. It is suggested that this effect of kaolin is due to 
the absorption of toxic products of bacterial growth in the gastro- 
intestinal tract and to the predominance of an aciduric intestinal 
flora which it brings about. These experiments are interpreted to 
support the views that parathyroid tetany is an intoxication and 
that the responsible toxic substances in non-pregnant animals arise 
chiefly in the gastro-intestinal tract as a result of bacterial pro- 
teolysis. — Author’s summary. 

The effect of paratliroid e.vtract and liver extract on the hyperten- 
sion produced hy guanidine compounds. Major (R. H.) & Buik- 
stra (C. R.), Johns Hopkins Hosp. Bull. (Balt.), 1925, 37, 39 2- 
399. 

The authors found that the elevation of blood pressure pro- 
duced by guanidine compounds was abolished by the use of para- 
thyroid extracts and liver extracts. The parathyroid extracts used 
were prepared by the method of Hanson and Collip. The liver ex- 
tract employed was prepared by the method of acid alcohol extrac- 
tion and alcoholic fractionation. The dose of parathyroid extract 
and liver extract which produced experimental hypertension had 
only a slight effect upon normal blood pressure. — R. H. Major. 

A case of sub-parathyroid tetany treated -with Collip’s extract of 
parathyroid. Monteith (J. R.) & Cameron (A. T.), Canad. M. 
Ass. (Montreal) J., 1926, 16, 1104-1106. 

Recurring exophthalmic goitre led to a second thyroidectomy, 
and though care was taken by the surgeon to conserve sufficient 
thyroid and parathyroid tissue tetany developed within three or 
four days of the second operation, and, later on, symptoms of hy- 
pothyroidism. The latter was controlled adequately by desiccated 
thyroid. The former was partially controlled by calcium lactate by 
mouth, and completely by injections of Collip’s extract. Eighty-two 
days after this operation with withdrawal of the extract and lactate 
for a sufficient period the serum calcium fell to the low level ini- 
tially reached indicating that at that period there was no hyper- 
trophy of any parathyroid tissue that remained. Within two months 
of this date, on calcium lactate therapy alone, apparently such a 
hypertrophy occurred, since the serum calcium returned to normal. 
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and discontinuance of the lactate was followed neither by lowering 
of the serum calcium nor by any clinical symptoms of tetany, 

—A. T. C. 

EfTect of parathyroid feeding on the thyroid. Woodman (Dorothy), 
J. Physiol. (Lond.), 1926, 61, 557-561. 

A report of e.yperiments in feeding young and adult rats of 
both sexes with 0.02 gni. daily of desiccated parathyroid from 2 to 
5 weeks. Both the thyroid and parathyroid glands were examined 
grossly and microscopically. There w’as no marked change in the 
parathyroids of rats so fed as compared to those of controls. The 
thyroids presented an inactive appearance manifested by increased 
colloid and distended vesicles. The author believes this suggests 
that the two glands are antagonistic in function, since there were no 
changes induced resembling those following thyroid feeding as 
would be the case if the function of the parathyroids is to replace 
the function of the thyroids. — C. I. Reed. 

Extirpation of the parathyroid gland in the domestic fowl. JI. Re- 
port. Yamaoka (H.), Acta scholae med, univ. imp. (Kioto), 
1925, 8, 209-240. 

The extirpation of parathyroid tissue is followed by a more or 
less marked increase in the electric excitability of the peripheral 
motor nerves, although not to the same extent as in the mam- 
malia. As a rule, no alteration of the normal sequence of the 
various responses results, but the A. O. C. is more marked than 
the A. C. C. The increased electric excitability of the peripheral 
nerve is independent of the charge from the central nervous sys- 
tem, It occurs whether the nerve be cut before or after the re- 
moval of the parathyroids and persists till degeneration sets in. 
The electric excitability of muscle to direct stimulation is increased 
after parathyroidectomy, although not to the same extent as that of 
the nerve. This is chiefly due to an increased electric excitability 
of the neural structures in the muscle, since it is generally abolished 
by a dose of curare sufficient to block nervous impulses. In the dis- 
turbance occurring after parathyroidectomy, tlie increased electric 
excitability of the peripheral motor nerve is somewhat proportion- 
ate to the intensity of the symptoms due to the condition of the 
central nervous system. The extirpation of the parathyroid gland 
produced no detectable symptoms of the central nervous system in a 
large majority of our cases. — Author's abstract. 

Extirpation of the parathyroid gland in the domestic fowl. Tliirtl 
Report. Yamaoka (H.), Acta scholae med. nniv. imp. (Kioto), 
1925, 8, 241-263'. 

The administration of guanidine salts to domestic fowls in- 
duces symptoms, which are almost identical with those of tetania 
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parathyreopriva. At the same time the hyperexcitability of the 
peripheral nerves, which also occurs after removal of the para- 
thyroid, is induced by the administration of the drug. The hyper- 
excitability resulting from the lack of the parathyroid, therefore, 
may be due to the action of guanidine, which is increased in the 
blood under that condition. After several successive days the elec- 
trical excitability decreases again. In fowls, the hyperexcitability 
of the nervous system produced by guanidine administration is re- 
stored by the injection of calcium lactate. As the experiments 
above described show, the clinical symptoms and electrical hyper- 
excitability on the peripheral nerves in fowls after the extirpation 
of the parathyroid, or after the administration of guanidine salts, 
are slighter and lower than those in mammalia under the same 
conditions. — ^Author’s abstract. 

The influence of thymus feedings on amphibia and mammals. Romeis 
(B.), Klin. Wchnschr. (Berl.), (1926), 5, 975-977. 

Metamorphosis and subsequent growth in tadpoles was inhib- 
ited by feeding a diet made up exclusively of thymus. Controls, fed 
liver only, did not show this retardation. Similarly one series of 
young rats were fed only thymus and water while controls were fed 
liver and water. The thymus-fed rats showed signs of marked inhi- 
bition of both growth and development eventually developing 
cachexia, which was soon terminated by death. The males seemed 
slightly more susceptible than the females. The controls did not 
show these changes. There was retardation of bone growth, hypo- 
plasia of the lymphoid tissues and striking involution of the thymus. 
The changes in the thyroid and hypophysis were less marked. The 
heart, lungs, spleen, kidneys, and suprarenals were smaller than in 
the controls. There were very slight differences between the 
weights of the brains and the skulls of the thymus-fed as com- 
pared with the liver-fed rats. The ovaries and testes of the thymus- 
fed rats showed striking indications of arrested development. In 
the females the cyclic changes were not seen, while they occurred 
regularly in the controls of this sex. 

It was found that all these changes could be prevented if 
vitamin-rich vegetables were added to the thymus feedings. The 
author therefore believes that the inhibitory effects observed were 
due not to a specific hormone present in thymus tissue, but to a 
lack of vitamin substances essential for development and growth. 

No experimental data are included in the article. — S. Shapiro. 

Diet andi action of internal secretions. VI. The action of thyroxine 
during feeding with diets of different composition (Ernahrung und 
Inkretwirknngen. VI. Thjwoxin-Wirkung bei Verfiitterung 
verschieden zusamniengesetvter Nahrimg). Abderhalden (E.) & 
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Wertheimer (E.), Arch. f. d. ges. Physiol. (Berl.), 1926, 313, 

328-335. 

The action of thyroxine on metabolism depends greatly on diet. 
Rats fed carbohydrate-rich, protein-poor diet under dosage of thy- 
roxine show but slight (14%) increase in gas-metabolism, which 
rapidly returns to normal. On protein-rich diet the eifect is much 
greater (an average increase of 37%) and lasts over 9 days. On 
fat-diet intermediate results are obtained. 

Goiter patient unsuited to thyroidectomy. Bartlett (W.), J. Am. 

M. Ass. (Chicago), 1926, 87, 1279-1282; Abst. A. M. A. 

There are certain persons who simply cannot be restored to a 
condition in which thyroidectomy seems advisable. The author 
divides them into four classes: those who die of thyrotoxicosis; 
those who are dismissed as hopeless; those who are intolerant of 
restraint, and those who die of intercurrent diseases. The first class 
are not saved from death by compound solution of iodine, roentgen- 
ray treatment injections and ligations. In Bartlett's clinic, six 
criteria determine the patient’s fitness for operation. They refer to 
heart condition; blood nitrogen; metabolic rate; patient’s weight; 
self-control, and blood pressure. As far as the heart is concerned, 
there may be transient fibrillation, but there must be no organic 
congestion and the rate must not be too fast, while the electro- 
cardiogram should conform to ordinary standards. As far as blood 
nitrogen is concerned, it must be under 50. The metabolic rate 
should be about 40 plus, although a falling rate of 50 plus is much 
more desirable than a rising rate of 40 plus. As to regaining of 
weight, it should be at least 50 per cent of what the patient has lost 
in order for conditions to be ideal in this particular. The regain of 
self-control is exemplified in many ways, the best of which is a 
spirit of cooperation. It is a favorable sign for a patient to urge 
the operator to continue postponement of the operation as long as 
his judgment dictates; whereas, on the other hand, the patient who 
urges him on all occasions to operate is likely to be a victim of a 
severe postoperative explosion. The blood pressure, in order to be 
satisfactory, should be fairly high, with a wide pulse pressure even 
though there is some shading. Bartlett suggests 140/65-55 as 
being about the average. A low operative mortality can result only 
from adequate ^reparation and a correct choice of patients. These 
two consideratiVs, if any, justify the treatment of goiter as a 
specialty, much ^ the treatment of central nervous lesions has be- 
come a recognized\pecialty in surgery. 
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The elimination of the iodine in the urine in normal patients and in 
exophthalmic goiter. Cattell (R. B.), Boston M. & S. J., 1926, 
195, 69-71. 

Normally 70% of the iodine given is excreted in the first 24 
hours. In the thyroid cases the elimination is less. The authors 
suggest that the usual 250 mg. daily dose is excessive for supplying 
the needs of the thyroid. Tables of excretion are given. — J. C. D. 

Specific influence of the thj-roid gland on hair growth. Chang (H. 
C.), Am. J. Physiol. (Balt.), 1926, 77, 562-567. 

Albino rats deprived of thyroids show a retardation of hair 
growth. Upon feeding suitable amounts of thyroid (0.5 to 0.7 
gram) in the dose of 0.03 gram per day, hair grows normally. 
Undernourished animals with intact thyroids show a similar re- 
tardation of hair growth. Thyroid feeding to such animals kept on 
the chronic starvation diet improves the hair growth in spite of 
the further decreased body weights caused by excessive catabolism 
in addition to the originally deficient anabolism. This proves the 
specific influence of the thyroid gland on hair growth. Feeding of 
thyroid accelerates the hair growth in some normal animals, while 
in others no such result was obtained. Further experiments are 
required to determine whether the refractory animals have thyroids 
functioning at a rate optimum for hair growth. Excessive amount 
of thyroid given by repeated administrations over a long period of 
time retards the hair growth of the normal animal due to the sec- 
ondary nutritional upset of increased catabolism. Further work on 
the study of the constituents of the thyroid gland responsible for 
this hair reaction has been in progress in order to determine 
whether or not this hair reaction can be used as a functional test 
of the thyroid gland. — Author’s abstract. 

Nephrosis of thyroid origin. Davidson (J. R.), Canad. M. Ass. 

J. (Montreal), 1926, 16, 1059-1063. 

Three cases are reported, each showing different peculiarities 
The first was a case of nephrosis with mild hypothyroidism, which 
was greatly improved by thyroid treatment, relapsed after cessation 
of the treatment, and finally was apparently spontaneously cured, 
the patient now being — as shown by clinical examination — a normal 
young woman. The second, a case of nephrosis with marked hypo- 
thyroidism and hypoparathyroidism, was also greatly benefited by 
the combined administration of desiccated thyroid and Collip’s para- 
thyroid extract, but finally died of an intercurrent infection. The 
third was a case of hypothyroidism and apparent hyperparathy- 
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roidism (serum calcium above normal), markedly emaciated, -vvitli 
apparent dehydration of tissues. Under thyroid treatment the basal 
metabolic rate returned to normal, the patient gained weight, and 
the serum calcium fell to normal figures. Continued treatment led 
to a metabolic rate above normal with continued gain of weight. 
Cessation of thyroid administration did not stop these progressive 
changes, and in the 18 days thereafter the rate rose from plus 14 
to 65 per cent, and the weight increased from 100 to 135 lbs. In 
the next 28 days the rate fell to plus 24 per cent, but the weight 
increased to 153 lbs. During this period there was no clinical symp- 
tom of hypo- or of hyper-thyroidism, and no pituitary or other ex- 
planatory change could be demonstrated. It is suggested that 
nephrosis associated with pregnancy may also be due to slight thy- 
roid deficiency, and that in this condition small thyroid doses may 
be of value. — A. T. C. 

Tlij’i’oid hypertrophy and pregnancy. Davis (C. H.), J. Am. M. Ass. 

(Chicago), 1926, 87, 1004-1009; Abst. A. M. A. 

Approximately 41 per cent of the last 520 women examined by 
the authors in early pregnancy had visible hypertrophy of the thy- 
roid. Eight of these patients have returned with typical symptoms 
of toxic goiter within fourteen months after delivery. Small doses 
of iodine have been administered during pregnancy, but none after 
delivery. No patient has returned with hyperthyroidism earlier 
than four months after delivery. Overwork, worry and other forms 
of nervous strain appear as contributing causes in each case. The 
use of iodine during pregnancy by women who live in goiter dis- 
tricts is advocated as a prophylactic measure, unless they have 
adenoma of the thyroid. Iodine hyperthyroidism is recognized as a 
possibility, but thus far has not been observed. The average meta- 
bolic rate of nine women with normal thyroids at term was 2.4 per 
cent. Their average after delivery was — 1.3 per cent. The average 
rate of seven women with simple hypertrophy was -{- 22,1 per cent 
before term, with a later drop to -f 3.1 per cent. The average rate 
of nine women believed to be of the hyperthyroid type was 32.2 
per cent before delivery, with a drop eleven days post partum to 
-(-8.9 per cent. With the exception of two patients in the last group, 
these patients took small doses of iodine during the last months of 
pregnancy. Patients previously operated on for toxic goiter are 
usually benefited by taking small doses of iodine during pregnancy. 
One such patient in the small group under observation apparently 
could not tolerate iodine. One patient had a successful operation 
for toxic adenoma of the thyroid in the fourth month of pregnancj 
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and later took iodine. One patient with a history o£ toxic adenoma 
took iodine during pregnancy with apparent benefit, although she 
had a metabolic rate of S6 at term. She was successfully oper- 
ated on twenty days post partum. The baby was continued at the 
breast, and complementary feedings were stopped six days after the 
operation. The subsequent history of both mother and infant is very 
satisfactory. Prolonged nausea and vomiting in one case was evi- 
dently due to a crisis of exophthalmic goiter. The metabolic rates 
on this patient are given. She had a rate of -j- SI per cent ten days 
before delivery. Her nausea was lessened by the use of iodine. 
Patients with toxemia of pregnancy had low readings. Three with 
edema and little or no albumin had lower readings than the single 
patient with high blood pressure, albumin and casts but no edema. 
Comparative studies of the blood calcium and thyroid function, as 
indicated by the basal metabolic rate, show no relation between the 
milligrams of calcium in each hundred cubic centimeters of serum 
and the metabolic rate. The calcium determinations in twenty-four 
women with uncomplicated pregnancy showed an average of 9.97 
mg. before delivery and 10.5 eleven days post partum. Most of these 
women had taken calcium salts in addition to their food. The aver- 
age for the patients with thyroid hypertrophy was slightly higher 
than the average for the women with normal thyroids, but a small 
series does not warrant conclusions. Three patients with toxemia 
of pregnancy showed a lowering of the calcium post partum, while 
the normal patients usually showed an apparent increase within 
eleven days. The use of cod liver oil and ultraviolet irradiation did 
not appear to increase the blood calcium in the few cases studied. 

ThjToid therapy and thyroid tolerance in chronic neplirosis. Kpstein 
(A. A.), J. Am. M. Ass. (Chicago), 1926, 87, 913-918; Abst. 
A. M. A. 

Epstein calls attention to the enormous tolerance of patients 
with nephrosis for thyroid substance and thyroxin. He has found 
that in chronic nephrosis the amount of thyroid or thyroxin neces- 
sary to produce a therapeutic effect is most extraordinary. For 
example, daily doses of from 1 to 4 gm. (15 to 60 grains) of thyroid 
are often required over long periods of time to elicit a metabolic 
response. The fate of the thyroid and thyroxin in chronic nephrosis 
has not been determined by Epstein; whether the unusual tolerance 
exhibited by these patients is due to increased excretion, inactiva- 
tion, or lack of absorption by the tissues is still problematic. The 
problem in the treatment of chronic nephrosis is threefold, namely: 
(1) To replace the protein loss of the blood plasma which results 
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from the albuminuria and which plays so large a part in the reten- 
tion of water and the formation of edema. This is best accomplished 
by feeding a high protein diet; that is, 2 and 3 gm. of protein per 
kilogram of body weight. (2) To compel the tissues to utilize pro- 
tein and incidentally to reduce the lipoidemia. This, too, is often 
accomplished by a liberal protein, but fat-poor diet. The adminis- 
tration of thyroid aids in attaining this desideratum. (3) To re- 
establish normal metabolism. When high protein feeding fails to 
accomplish this, the institution of thyroid is definitely indicated. 
Epstein’s method of treatment is as follows; When the preliminary 
high protein feeding fails to give any therapeutic result, such as 
elimination of the edema, control of the albuminuria, and change in 
the chemical reaction of the blood, the use of thyroid is begun. The 
initial dose is usually small, from % to 1 grain (0.03 to 0.065 gm.) 
three times a day. In many instances this dose may be sufficient to 
enhance the effect of the high protein diet in attaining its thera- 
peutic success. As a rule, however, much larger doses are needed. 
The amount of thyroid is therefore rapidly increased until a daily 
dose of 15 grains (1 gm.) is reached. If such a dose fails to give 
any indication of effectiveness, it is immediately doubled and admin- 
istered for from five to seven days. If this in turn does not give 
therapeutic results, the use of thyroxin is resorted to. It is given 
intravenously, the initial dose being from 5 to 10 mg. This dose 
may be repeated at intervals of from five to ten days until definite 
effects are observed. The beneficial effect is indicated by increased 
diuresis, diminution in the albumin output and decrease in the 
lipoidemia. While increase in pulse rate and elevation of tempera- 
ture occasionally follow the use of thyroxin, no toxic symptoms 
develop as long as the lipoidemia persists. The oral administration 
of thyroid in large doses occasionally causes gastric distress, such as 
anorexia and nausea, and in such cases the use of thyroxin is re- 
sorted to at once. As soon, however, as therapeutic results are evi- 
denced, the dose of thyroid and thyroxin is reduced, the main guide 
being the lipoidemia. Thyrotoxic symptoms have not been observed 
thus far, in spite of the enormous doses of thyroid and thyroxin 
used, a fact which would seem to indicate that untoward symptoms 
are not likely to occur prior to a favorable turn in the clinical 
course of the disease. 

The rOle of the thyroid apparatus in the growth of the reproductive 
system. Hammett (F, S.), Am. J. Physiol. (Balt.), 1926, 77, 
527-547. 

A study is given of the normal course of development of the 
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reproductive systems of male and female albino rats which serves 
as a basis of determination of the r61e of the thyroid apparatus 
therein. An improvement in dietary and environmental conditions 
brings about an earlier sexual maturity. The reproductive system 
of the male reaches maturity at an earlier age than does that of the 
female. The development of the uterus lags behind that of the 
ovary. The sociological implications of these findings in their rela- 
tion to man are briefly indicated. There is no apparent specific 
relation between the growth of the reproductive system of either 
sex and thyroid or parathyroid activity. The growth retardation 
which occurs is attributable to the general metabolic disturbance 
which results in a condition of essential undernutrition, and the de- 
pendence of the parts of the body on the effectiveness of the growth 
processes of the whole. The ovary and the uterus follow the body 
weight in its changes in growth retardation after glandular removal 
at the stated ages. The degree of retardation is of the same order of 
magnitude until the practical completion of the pubertal adjust- 
ment, when the surge in ovarian incretory activity determines a 
relatively increased sensitivity of the reproductive system. This is 
evidence for an ovarj'-thyroid and ovary-parathyroid incretory rela- 
tionship, the basis of which lies in the ovary. Evidence is had that 
the incretory activity of the ovary conditions the response of the 
uterus to the glandular deficiencies, when and only when, the latter 
has reached the period in which it attains its full functional ma- 
turity. The testis and epididymis are less sensitive to thyroid and 
parathyroid deficiency than is the body as a whole. Prior to the 
pubertal adjustment they do not follow the body weight change with 
change in age at time of glandular removal. After the readjust- 
ment they show a direction of change lihe that of the body. The 
difference is attributable to a difference in the relative proportion 
of total growth represented by growth by increase in cell number. 
The pubertal adjustment decreases this difference and hence the 
growth reaction of the reproductive system approximates in kind 
that of the body as a whole. The marked concordance of testis 
and epididymis response both in degree and kind is attributable to 
the close functional and structural association between the two. 
The relations outlined are consistent with the pertinent coefficients 
of correlation. Evidence is bad that a factor in the greater inci- 
dence of thyroid disturbances in girls and women as compared with 
boys and men, is the presence of a greater incretory relation be- 
tween ovary and thyroid, than is evident between testis and thyroid. 
The relations of the growth responses of the various organs to 
those of the body as a whole and to each other, subsequent to 
glandular removal at the different ages, confirm the belief as to the 
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r61e of the thyroid apparatus in growth developed in an earlier 
study. — ^Author’s abstract. 

Exophthalmic goiter in childhood. Helmholz (.H. J.), J. Am. H. 

Ass. (Chicago), 1926, 87, 157-162; Abst. A. M. A. 

Thirty cases of exophthalmic goiter occurring In children less 
than 15 years old are reviewed by Helmholz. Compound solution 
of iodine, administered in doses of from 5 to 10 minims (0.3 to 
0.6 cc.) three times a day, reduced the basal metabolic rates and 
toxic symptoms very markedly. It made preliminary operations un- 
necessary in the last eleven cases. Of twenty-four patients oper- 
ated on, two died, one in crisis twenty-four hours after operation 
and the other from bronchopneumonia one week after operation. 
The duration of the symptoms, which varied from six months to 
eight years, indicates that frequently this disease is not recognized 
early or its seriousness is not appreciated. The patients came large- 
ly from Minnesota, Iowa, Illinois and Wisconsin, in the order named. 
Tachycardia was noted in 100 per cent of the cases. The thyroid 
gland was definitely enlarged in all but two cases. All but two 
patients complained of nervousness. Emotional instability was per- 
haps the most marked feature. Exophthalmos was definite in 
twenty-five of the thirty cases, and in one of the remaining five 
there was the characteristic stare. 

Goitre in children — a study of treatment. Kitchen (H. D.), Canad. 

M. Ass. J. (Montreal), 1926, 10, 923-931. 

Three groups each of 24 children with goitre were treated re- 
spectively with desiccated thyroid (1 to 2 grains per day), LngoVs 
solution, and expectantly. After from three to six months’ observa- 
tions the following conclusions are drawn (it has been noted that 
the amount of improvement obtained in the first three months of 
treatment indicates the degree of result to he obtained by a further 
continuation of therapy) ; Desiccated thyroid produced a greater 
number of marked improvements and less failures than did iodine 
(Lugol’s solution) or the expectant therapy. Iodine treatment pro- 
duced much better results than those occurring in the untreated 
cases. No cases of iodine hyperthyroidism resulted from the use of 
Lugol’s solution, and continuous use of desiccated thyroid produced 
no untoward effects. The necessity of frequent examination of the 
patient on thyroid treatment is insisted on though clinical observa- 
tion is sufficient and frequent basal metabolic rate determinations 
are not necessary. — A. T. C. 
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Quadriceps test for myasthenia of thyroidism. Lahey (P. H.), J. 

Am. M. Ass. (Chicago), 1926, 87, 754; Abst. A. M. A. 

A test is described by Lahey which is said to, be of considerable 
value in diagnosis of hyperthyroidism based on the well established 
weakness of the quadriceps femoris in this disease. The patient sits 
well forward on the edge of a straight chair and holds the leg out 
at right angles to the body. In very few cases of thyroidism of any 
marked degree of intensity will it be possible for one to maintain 
the leg in this position more than twenty-five or thirty seconds, 
while in the majority of cases not affected by thyroidism the leg 
can, with any real effort, be held in this position for approximately 
one minute. 

Snbsternal goiter. Lahey (F. H.), J. Am. M. Ass. (Chicago), 1926, 

87, 1282-1286; Abst. A. M. A. 

The author contends that any tendency for a goiter to become 
substernal is an indication for its removal. The ill effects of sub- 
sternal goiter are primarily deviation, flattening, and narrowing of 
the trachea. The diagnosis by means of roentgen-ray and physical 
examination may be made with considerable certainty. Surgical 
removal may be accomplished in a great majority of cases even 
when the substernal mass has passed downward behind the arch 
of the aorta, but an operative procedure of this magnitude would be 
unnecessary if the early adenomas and cysts were removed while 
still only tending to become Intrathoracic. In an experience with 
more than 200 substernal goiters, Lahey has succeeded in accom- 
plishing their removal without removal of the manubrium in all 
except two cases. The technical features of removal of substernal 
goiters are the prevention of hemorrhage and the protection of the 
pleura, thoracic duct, and recurrent laryngeal nerve, three struc- 
tures which form the walls from which the intrathoracic mass must 
be separated, the prevention of tracheal collapse, and insufficient 
air intake during removal and the extrication of the mass. These 
steps may all be accomplished by gentle manipulations in the proper 
lines of cleavage and with the cooperation of an anesthetist experi- 
enced in the methods of aiding these patients in getting air during 
the time tracheal pressure is being made during the manipulative 
removal of the mass. This has been accomplished by a tight mask 
and the introduction of oxygen into the lungs by pressure. 

My.vedeni.a simulating pernicious anemia. Meulengracht (E.), 
XJgesk. f. Laeger (Copenhagen), 1926, 88, 721; Abst. J. Am. M 
Ass., 1926, 87, 1252. 
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Meulengracht's patient "was a young -woman presenting the 
clinical picture of chronic pernicious anemia with a rather torpid 
course. The basal metabolism was found 40% below normal, and, 
under thyroid treatment recovery was prompt and complete. The 
slight tendency to a myxedema aspect had not been recognized until 
the basal metabolism had given the clue. The achylia, blood 
changes, paresthesias and leukopenia observed are common to both 
pernicious anemia and thyroid deficiency. 

Pregnancy complicating e.vophthalmic goiter. Mussey (D.), Plum- 
mer {W. A.) & Boothby (W. M.), J. Am. M. Ass. (Chicago), 1926, 
87, 1009-1011; Abst. A. M. A. 

To elucidate the question of a possible relationship between 
exophthalmic goiter and adenomatous goiter with hyperthyroidism 
and pregnancy, as well as to determine their clinical effect on one 
another, a study has been made by the authors of forty-two women 
whose pregnancy was complicated by these diseases. There was no 
evidence that pregnancy influenced the course of exophthalmic 
goiter. Serious additional complications were not more frequent 
than is usual in either condition alone, and therapeutic abortion 
was not necessary. Both the course of pregnancy and the maternal 
and fetal mortality were not appreciably affected as the result of the 
syndrome due to exophthalmic goiter or to adenomatous goiter with 
hyperthyroidism, nor, on the other hand, did the pregnancy render 
the control of these two diseases noticeably more dilScult. 

The influence of anxiety states on the thyroid gland. Newburgh 
(L. H.) & Camp (C. D.), Am. Clin. Med. (Balt.), 1926, 4, 1006- 
1011 . 

Abnormalities other than lesions of the pancreas are capable 
of disturbing the carbohydrate metabolism. The following case 
record shows how a mental disturbance may upset the metabolism 
of carbohydrate in such a way as to simulate diabetes mellitus. 

Case record: Patient complained of the usual diabetic symp- 
toms, and in addition a variety of pains and nervousness. Progres- 
sive loss of memory was noted. For two years there was palpita- 
tion, shortness of breath and precordial pain. Urine, on non- 
restricted diet, contained glucose. Glucose tolerance test gave the 
following readings: 

Pasting 0.100 per cent 

First hour 0.232 per cent 

Second hour 0.242 per cent 

Third hour 0.188 per cent 
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Physical examination was negative except for very slight en- 
largement of the thyroid gland. Pulse rate 106. She was given the 
usual diabetic treatment and discharged on a diet yielding 2200 
calories, with a total glucose value of 90 grams. She remained 
sugar-free four months and gained weight, but returned complain- 
ing of more fatigue and increase in her nervous disturbances. She 
had recently had several severe attacks of palpitation and choking, 
ending in unconsciousness. Her condition suggested toxic adenoma, 
and this suggestion was borne out by four determinations of the 
basal metabolic rate, with the following readings; 20, 3S, 36 and 
35 per cent above normal, but she did not show exophthalmos, 
tremor or definite palpable abnormalities of the thyroid gland. She 
was subjected to psycho-analysis. It was found that the seizures 
of which the patient complained were thought by her to indicate 
diabetic coma and approaching death. During her late girlhood she 
was compelled to remain away from school to nurse her sick mother. 
During this time an episode had occurred which the patient feared 
would cause her mother’s death. Subsequent death of her mother 
increased the emotion. She finally succeeded in repressing this 
extremely painful thought, and was apparently quite well until 
another emotional conflict arose shortly before she began having 
symptoms four years ago. The conflict involved an ethical ques- 
tion and was associated with the former effect. When a doctor told 
her that she had diabetes she had a basis to transfer her anxiety to 
her own health, thus further covering up the original cause of the 
trouble. She was easily convinced that she could not have been 
the cause of her mother’s death, and during this period her meta- 
bolic rate gradually fell to -4%. Since then it has been normal. She 
was placed on a non-restricted diet and the urine remained sugar- 
free. Her glucose tolerance curve at this time showed: 

Fasting 0.083 per cent 

After one hour 0.157 per cent 

Two hours 0.108 per cent 

Three hours 0.077 per cent 

We have, therefore, in this case a demonstration that emo- 
tional disturbance may produce the standard picture of diabetes 
mellitus, with its large appetite, loss of weight, weakness, glycosuria 
and characteristic tolerance curve. The change in the glucose toler- 
ance curve is especially impressive and suggestive. 

— Author's Abst. 

The chemical and histo-pathological changes in the thyroid in differ- 
ent diseases incident to men (XTcber die chemischen und patholo- 
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gisch-histologischen Veranderung der Schilddriise bei den vei- 
schiedenen Erkrankungen des Menschen). Nosaka (T.), Folia 
Endocrinol. Jap. (Kyoto), 1926, Bd. II, s. 2. 

Determinations carried out by the Bauman-Anton method 
showed equal distribution of iodine in different parts of the gland 
with a gradual increase with age from the embryo to middle life, 
except for a sudden rise at puberty. After middle age there is a 
gradual decrease, and generally an atrophy of the gland after the 
sixtieth year. The weight of the thyroid in the Japanese is much 
less than in Europeans, but with the iodine content exactly the 
reverse is true. In pulmonary tuberculosis, tetanus, suppurative 
inflammation, and uremia there is an increase in iodine and gland 
weight. In Basedow’s and Addison’s diseases, acute infections such 
as enteric fever and miliary tuberculosis, beri-beri and gastric ulcer, 
there is an increase in gland weight or iodine content, or both. Dia- 
betes, status lymphaticus, icterus and cancer cachexia (except in 
breast or neck locus) have no definite relation to weight of the thy- 
roid or the iodine content. — E. P. Durrant. 

Goitre incidence in New Jersey school children. Reichle (H. S.), 
Arch. Ped. (N. Y.), 1926, 43, 329-334. 

In the city of Irvington, 2150 children between the ages of 6 
to 17 years were examined. Enlarged thyroids were found in 14.7 
per cent of the girls and in 3.5 per cent of the boys. There was a 
marked rise at 9 to 11 years of age, with a drop following this 
period, and a subsequent rise at the ages of 16 to 17 years. It is 
logical to assume that the increase between 9 and 11 years is due 
to influence of adolescence. More factors than iodine content are 
involved. The thyroid enlargements are purely relative and depend 
not only on actual hypertrophy of the gland but also on the size and 
contour of the individual neck. It is obvious that the mensuration 
of thyroid is quite faulty. It does not seem probable that iodine 
medication in schools before or during adolescence could reduce the 
percentage of these physiological goitre of non-goitre districts. No 
reduction in the size of adolescent goitres was noted even after 
treatment with iodine for monfhs. — M. B. Gordon. 

Lowered metabolic rates, ivitli special reference to young women. 
Smith (P. S.), South. M. J. (Birmingham), 1926, 19, 718-723. 

In a series of 610 metabolic tests the author finds approxi- 
mately 45% of the patients with elevated rates and 11% having 
reduced rates. A plea is made for the promotion of more satisfac- 
tory standardization of the various types of metabolism apparatus 
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and more uniform agreement as to %vhat constitutes an abnormal 
reading. Excluding the patients with myxedema, cretinism and 
lowered rates following subtotal thyroidectomy, 31 cases of lowered 
metabolic rates are reported. Three were males. Ten of the 28 
females were of menopausal age and obesity was present in only 
25% of the female patients. Special interest is manifested in the 
Incidence of lowered metabolic rates in girls and young women. 
Of the 31 cases 12 (39%) between the ages of 14 and 26 years are 
included in the table published. Obesity is usually regarded as a 
symptom of hypothyroidism, but in these younger patients it was 
present in only one; five were of normal weight, whereas six (50%) 
of the twelve patients were definitely underweight. Nervousness, 
weakness or fatigue — symptoms generally associated with hyper- 
thyroid states — appears seven times (63.5%) as an outstanding 
complaint in these young females. The records of eight of the 
twelve patients contain some reference to the thyroid gland; in 
seven (87.5%) some degree of thyroid fullness was observed. The 
author concludes that the clinical syndrome of nervousness, unex- 
plained fatigue and thyroid enlargement occurring in young females, 
many of whom are underweight, cannot be differentiated accu- 
rately from hyperthyroidism without an estimation of the patient’s 
metabolic rate. In many such cases with lowered rates thyroid 
extract appears to have a specific effect. — Author’s abstract. 

Angina pectoris as a complication in myxedema and exophthalmic 
goiter. Sturgis (C. C.), Boston M. & S. J,, 1926, 195, 361-354. 

A discussion of four cases. — J. C, D. 

The antagonism of tlijunus and tliyroid. (Zur Prage des antag- 
onischen Verhaltens von Tiiymus und Thyreoidea.) Takao 
(Tokuriu), Arch. f. d. ges. Physiol. (Berk), 1926, 23, 192-197. 

The loss of liver glycogen in the rat fed thyroid is confirmed. 
Thymus feeding, either alone, or in different proportions with thy- 
roid, produces no effect. Sodium iodide, in the amounts used, pro- 
duces no effect. While thyroid feeding produces a marked loss of 
body-weight, thymus feeding produces a slight rise. — A. T. C. 

The thyreotoxicosis syndrome and the reaction with small iodine 
doses. Wahlberg (J.), Acta Med. Scand. (Stockholm), 1926, 
Suppl. XIV, 148; Abst. Chem. Absts. 20, 3505. 

The thyreotoxicosis syndrome is characterized by the common 
occurrence of a disturbance in thyroid function as is evinced not 
only from a general clinical investigation but also from a study of 
the basal metabolism, of the alimentary glucemic reaction and of 
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the blood pressure. In 20 such patients experiments were carried 
out to determine the effect of small doses of iodine on the clinical 
condition as well as on the basal metabolism, pulse rate and body 
weight, the results showing that these patients betray a char- 
acteristic sensitiveness toward the iodine. The primary effect is 
a general improvement which occurs the more quickly and is the 
more pronounced, the more intense the thyreotoxicosis syndrome, 
and which involves the entire syndrome (lowering of the basal 
metabolism up to 60%, reduction of pulse rate by upward of 40 
beats per minute, recession of the exophthalmus, cessation of 
diarrhea, etc.). By continued treatment this primary effect of 
the iodine is followed by a secondary exacerbation of the syndrome 
which is quicker in its onset and more pronounced the more serious 
the patient’s condition was. The condition of a patient may, there- 
fore, actually become much worse under the iodine treatment. At 
the discontinuance of the treatment the condition also becomes 
much worse, this being the more pronounced the more serious the 
thyreotoxicosis of the patient was at the beginning of the treat- 
ment. The iodine therapeusis must, therefore, be regarded as of- 
fering merely a palliative relief, unless it is resorted to as a preop- 
erative and postoperative treatment, and as a method of therapy 
should be carefully avoided, especially in the more advanced stages 
of the disease. 
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ON THE MODE OP TRANSPORT OF THYROXIN BY 
BLOOD 

B. M. ZAVADOVSKY AND MME. M. A. NOVIKOV 

From the Laboratory of Experimental Biology, J. M. Sverdlov . 

Communist University 

• MOSCOW 

In a former paper Zavadovsky and Mme. C. M. Perelmuter 
(1) described a method of detecting the presence of thyroxin in 
the blood and tissues of hyperthyroidized chickens. Data were 
also given therein with regard to the distribution of the thyroxin 
fed to the fowls among the various organs. During the course 
of the work the facts discovered by us have raised the question 
of what elements of the blood are responsible for the carrying of 
the thyroxin. 

We have adopted the same method of procedure as deseribed 
in the previous paper. Chickens were fed 30 grams each of 
thyroid gland on the eve of the experiment. The chicken was 
killed the following day and blood was collected from the vessels 
of the neck. One portion of the blood was diluted with a small 
quantitj' of oxalate solution and vms centrifuged ; the other part 
was allowed to clot for the purpose of obtaining pure fibrin and 
fibrinless serum. Various fractions of blood thus obtained were 
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injected into the bodies of axolotls, of equal body M-eight as far 
as possible. These salamanders were then subjected to observa- 
tion with regard to ability and extent of metamorphosis. In 
four series of experiments four chickens and one hundred and 
one axolotls were used. The data for each series are given sepa- 
rately below. 

SERIES I — OCTOBER 3rD, 1924 

A cock weighing 2570 grams was fed 30 grams of desiccated 
thyroid gland substance on the eve of the experiment. The blood 
from this cock was used for eleven axolotls. The serum poi’tion 
was injected into five, the corpuscle fraction into three, and fibrin 


Comparative activitj" of axolotls’ metamorphosis under the influence of vari- 
ous blood fractions. 



FIG. 1— 

No. 1 . — Received 0.3 cc. of scrum. 

No. 2. — Received 0.25 cc. of serum. 

No. 3. — Received 1.0 cc. of Wood plasma. 

No. 4. — Received 0.25 cc. of blood plasma. 

No. 5. — Received 0.5 cc. of washed erythroc.vtes. 
Xo. 0. — Received 0.25 cc. of washed erythrocytes. 



FIG. 


No. 1.— Received 0.5 cc. of unwashed erythrocytp. 

No o Received 0.25 cc. of unwashed erythrocytes. 

No! s!— Control a-xolotl of the same family. 


previously washed by water into three. Those that died before 
o-iving any results were : one injected ivith fibrin, two with serum 
and two with corpuscles. The only ones remaining alive and 
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Showing Results Obtained by Injection op Blood Fractions Into Salamanders of Series III. 

November 10 th, 1924 
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Showing Results Obtained by Injection of Blood Fractions Into Salamanders op Series IV. 

March 21st, 1925 


546 






















































ZAVADOVSKY AND NOVIKOY 


547 


going through full metamorphosis were two axolotls which re- 
ceived serum. Those injected with fibrin gave no positive re- 
sults and the remaining ones haAm shoAvn merely the first traces 
of metamorphosis. Thus, this first series shoAvs the greater activ- 
ity of the serum fraction of the blood. The next experiment 
more precisely carried out left no doubt as to the regularity of 
this result. See tables I, II, and III. 

As may be seen from the results described in table I, series 
II, all of the eight axolotls AA'hich received serum have given evi- 
dent signs of metamoi'phosis and four of them entirety completed 
it ; of the ten salamanders which received plasma only one com- 
pleted metamorphosis, tAvo shoAA'ed salient S3"mptoms and four 
gave negative results; of eleven axolotls receiving corpuscles, 
eight have shoAA-n rather doubtful results and three Avere abso- 
lutely negative. 

The experiments of series III and lY liaA^e given similar re- 
.sults. In this series one other method Avas used which bears out 
the deduction of the complete inactivity of the corpuscles. In 
the fii-st tAVO series Ave used corpuscles Avithout washing them. In 
the third series injections of uuAA'ashed corpuscles Avere made, 
and also injections of corpuscles washed and centrifuged three 
times in isotonic salt solution. PiAm axolotls out of the seven 
receiving the unAvashed erjdhrocytes have shoAvn weak symptoms 
of metamorphosis. Five animals receiving the washed fraction 
gave absohrtety negative results. The same negative result Avas 
obtained with the fraction of unAA-ashed corpuscles in series lY 
of the experiments. Table IV giA’-es the total sAAinmarized results 
of the experiments performed in these series. 

CONCLUSIONS 

The results obtained alloAv us to make certain deductions : 

(1) The serum appears to play a dominant and exclu- 
sive role in the matter of carrying thyroxin. Washed ei-ytliro- 
cytes have given negative results, thus leading us to believe that 
they play no part in the matter of transporting this hormone, 
at least in quantities capable of being detected by the biological 
method aa’c are using. 

(2) If is interesting to compare this deduction with the 
ncAA^est data of Sbarskj' (2), according to AA’hich erjdhrocj'tes 
are veiy important for the transportation of a number of amino 
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acids adsorbed on the surface of these corpuscles. In so far as 
we regard thyroxin as a derivative of tryptophane, it might be 
expected that it would behave like the original amino acid in the 
blood. Our data make this rather improbable, although they 
cannot be considered as final, since there is the possibility of the 
erythrocytes being capable of adsorbing the thyroxin just in 
those minimal quantities wherein thyroxin is contained normally 
in the blood of an animal. This possibility is not excluded, be- 
cause these quantities are beyond the limits of the preciseness of 
our method. 

(3) The validity of our conclusions is strongly emphasized 
by results obtained with mixed fractions, such as plasma and un- 
washed erythrocytes. These fractions give a degree of effect pro- 
portional to their content of serum elements. 

(4) Our experiments give no direct indication of the ability 
of fibrin to carry thyroxin, since in five eases out of seven the 
injection of fibrin gave unexpectedly strong toxic effects in 
axolotls. On the basis of indirect conjectures, since serum pos- 
sesses considerably greater activity than plasma, it may be con- 
cluded that fibrin is playing here a passive role. 

(5) Attention is also attracted by the greater number of 
deaths among axolotls receiving injections of corpuscles as com- 
pared with deaths among those receiving plasma and serum 
fractions. This phenomenon was shown in all of the series and is 
not considered as being merely casual. 

(6) Finally, the present investigation emphasizes in a still 
greater degree than in the work of Zavadovsky and Perelmuter, 
the direct dependence of the intensity of the metamorphosis reac- 
tion on the quantity of blood fraction injected, and to a lesser 
degree on differences in the weights of the salamanders. 

The question of the causes of the toxic influences of fibrin 
and corpuscles, as well as the development of several other phases 
of this problem, will serve as objects for further investigation. 
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APPLICATION OP THE AXOLOTL METAMOEPHOSIS 
REACTION TO THE QUANTITATIVE ASSAY OP 
THYROID GLAND HORMONES 

B. M. ZAVADOVSKY AND MME. E. V. ZAVADOVSKY 

From the K. A. Timiriazev Biological Museum and Laboratory of 
Experimental Biology of the Sverdlov University 

MOSCOW 

The Biological Laboratory and the Museum of the Sverdlov 
University have been conducting, since 1921, experiments on the 
process and conditions of metamorphosis of axolotls under the 
influence of the thju’oid gland. In a number of papers since 
1923-24 (1, 2, 3, 4), the method is described of implantation of 
tissues and organs of animals into the bodies of the axolotls for 
the purpose of detecting the thyroid gland hormone in those 
tissues and organs. 

In this connection has been discovered not only the possi- 
bility of finding thyroxin in the tissues of hyperthyroidized 
fowls and mammals, but also of making deductions vdth regard 
to the quantitative distribution of the thyroxin, depending upon 
the velocity and degree of axolotl reaction. We base this idea 
on the natural assumption that the greater the velocity of the 
metamorphosis, the greater the amount of thyroxin in the tissue 
implanted into the given axolotl. 

Nevertheless, we have found it necessary to make more di- 
rect calculations and estimations by our method of biological 
assay for the purpose of correlating the extent and velocity of 
the metamorphosis reaction with the quantities of the hormone 
which we give the axolotls. 

We were unable to use conveniently the method of implanta- 
tion for the solution of this problem, as in all of these cases the 
amount of thyroxin in the implanted tissue is unknown. We 
have therefore decided on the method of “concenti’ations” for- 
merly worked out by us. This method, which is excellent as re- 
gards convenience and simplicity, is giving most precise results 
in all cases in which desiccated thyroid gland substance (pre- 
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pared for pharmacological purposes by the firms Poehl, Perrein, 
and others) , is used. 

The “concentration” method is essentially as follows: A 
certain weight of desiccated thyroid gland (Poehl) is mixed with 
a certain quantity of clean water; axolotls are placed in this 
thyroidin solution and allowed to remain a certain length of 
time. We- have later learned that this method has also been used 
by other workers in their work on the metamorphosis of tadpoles. 
The method is thus based upon absorption of the hormones con- 
tained in the solution both through the digestive canals of 
axolotls swallowing the water and diffusion through the epider- 
mis. There is full opportunity of controlling the precise con- 
centration of the solutions applied. This method of determining 
the scale of dosages required is considerably more convenient 
than the former method of feeding axolotls with fresh thyroid 
gland substance or preparations thereof. Also, our experiments 
have shown that the entire process takes place within rather pre- 
cise and regular periods of time, provided the ages of the axolotls 
and the concentrations applied to them are kept constant. The 
following two series of experiments illustrate these points. 

Experiment begun December 2nd, 1922. Tu'enty-four 
axolotls hatched between March 18th and 25th, 1921, and weigh- 
ing from 30 to 50 grams each, were placed in jars of 0.05 per 
cent thyroidin solution {y.j, gram Poehl’s thyroidin per liter of 
water I. Of these, twenty metamorphosed into amln’stomae 
within forty -nine days, and only four individuals died befoi-e 
complete metamorphosis. 

Experiment beginning April 17th, 1923. Five axolotls 
hatched in the spring of 1922 were put into a similar 0.05 per 
cent thyroidin solution. Sletamorphosis was completed in fifty- 
two days. Considering the difficulty of establishing the precise 
moment of the end of metamorphosis this period of time agrees 
well with the forty -nine-day period of the former series. 

These data have led ns to presume considerable consistency 
and regularity in the time wherein the metamorphosis of axolotls 
of given weight and age and in given concentrations of thyroidin 
fakes place. 

The next series of experiments was planned to give precise 
data concerning the dependence of metamorphosis in axolotls 



TABLE I—SERIES I 
Experiment October 31st, 1924 

Axolotls 30 Gr. Hatched Feb. 21, 1923'. In Thyroidin Solutions. Water 2 Litres. Age 1 Year and 8 Months. 
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*We consider that if the first axolotl had not perished in the third phase, it would have metamorphosed at an cQual rate. 



TABLE II— SERIES II 
Experiment October 31st, 1924 

Axolotls 31 Gr. Hatched March 23, 1923. In Thyroidin Solutions. Water 2 Litres. Age 1 Year and 7 Months. 


ZAVADOVSKY AND ZAVADOVSKY 


.553 


General Results 

After 
number of 
days 

C5 

CO 

CJ 

CO 

CJ 

CO 

I 

i-o 



Complete 

metamor- 

phosis 

1 

o 

».o 

»o 

Two axolotls en- 
tered second phase 
after 392 days. 

However none of 
the five metamor- 
phosed till Sep- 
tember 1st, 192C. 

None 

metamorphosed. 

g .3 

M 

^ e 

CO 


»o 

*C 


M 

j Course of Metamorphosis 

, 0*3 

§is 

55 5*5 








27 




1 year 27 days 
Strong Bulg- 
ing out of 
eyes, shorten- 
ing of gills 
ond fins. 

Slight bulging 
out of eyes. 

E-t 

■Si" 

2 55 

aS 2 
Sic. 
<5 s 

<?j cs 
CO CO 

0 0005 Ci 
coco CO CO CO 

ooooo 

CO CO CO CO CO 

oooco 



Phase m 
No. of days 

27 

27 


C*CICCC<C< 

o 

COlOiO w 



M d 

S o 

^►2 

55 

CO CO CO 
C^C>1C4 

CO CO CO CO CO 
C4 W CS cc CS 

coco CO CO CO 
C<CSCIC4C< 

^oo — 
eococooo 

ca M 

Ca Ci 

CO CO 

Slight bulging 
out of eyes. 

Phase I 
No. of days 

ooo 



B 

■ Bulging out 
of eyes, slight 
shortening of 
gills. 

Slight bulging 
out of eyes. 

‘flight bulging 
out of eyes. 

cso 

rro’ 

No- of 
axolotl 

H 


I 

II 

UI 

IV 

V 

a 


II 

I 

Concentration, 
Gras, per 1 cc. 
of water 

i 

O 

SOOO'O 

0.0001 

0,00001 

O.OOOOOi 

0. 0000001 


•Assuming that if second axolotl had not died, metamorphosis would have processed at the same rate. 












































554 THYROXIN AND METAMORPHOSIS REACTION 


upon all of these factors. All of the four series of experiments 
were begun at the end of 1924 and were carried during a period 
of over one and a half years, until September 21st, 1926. The 
results of each series are given in separate tables. 

In recording the coui-se of the metamorphosis we are using 
the “four-ball” system adopted in this laboratory. According 
to this system the first phase of metamorphosis is manifested by 
a clearly marked bulging of the eyes and the beginning of short- 
ening of gills and fins ; the second phase, which represents about 
a half completed metamorphosis, is marked by the reduction of 
fins and gills to one-half tlieir original size, and by tlie eyes 
acquiring fully the aspect characteristic for ambystomae; the 
third phase shows nearly completed transformation, only the re- 
mains of gill rays and fins being still visible, and gill slits not yet 
closed over ; the fourth phase or complete metamorphosis shows 
full completion of all these processes. As may be seen by com- 
paring the first two tables, showing data obtained from the ex- 
periments upon axolotls of different families but of the same age 
(19 to 20 months), the first throe concentrations, from 0.1 to 
0.01 per cent gave the same results as to metamorphosis of 
axolotls, i. e., fort}^ da.ys. Thus, concentrations of more than 
0.01 per cent in no way affect the rapidity of metamorphosis of 
axolotls, except for a somewhat more rapid commencement of 
phase I in the highest concentrations. 

It might be presumed that the velocity of the metamorphosis 
reaction depends upon some conditions of purely inner character, 
preventing the completion of metamorphosis in a shorter period. 
Thus, the period of forty days appeals to be the minimum period 
for full completion of metamorphosis of axolotls of given age 
and family. No further inei’ease of concentration exceeding 0.1 
gi’am of thyroidin per liter of water affects the velocity of meta- 
morphosis enough to be registered by this biological method. 

However, the importance of concentration begins to be seen 
in going over to lower concentrations of thyroidin. By lowering 
the concentration tenfold the length of the metamorphosis period 
is increased by two-thirds. Individual differences are shown 
under these circumstances. In the maximum concentrations the 
majority of individuals pass through metamorphosis in the same 
period of time, forty days ; in the lower concentrations different 
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animals pass through the process in from 54 to 118 days, depend- 
ing upon the activity of their tissues. , 

Finally, in using a dose of 0.001 grams per liter in another 
series, we have seen ob\dous signs of progressive metamorphosis 
in two axolotls out of five, but metamorphosis has not been com- 
pleted even on September 1st, 1926, i. e., after a period of over 
one and a half years. The other two axolotls of this series have 
shown only a slight bulging of the eyes. Hence, doses smaller 
than this are practically ineffective. 

These observations have been confirmed by the results of 
two other series of experiments (see tables III and IV). Con- 
sidering the results of the first two sei'ies we use this time the 
intermediate dose of 0.03 grams of thyroidin per liter. The 
axolotls of these two series were younger and lighter in weight 
than those of the first two series (eight months as compared with 
twenty months), and this difference was reflected in the greater 
fineness and sensibility of their reaction. These animals, like 
those of the other series, have shown full completion of meta- 
morphosis in about forty days, but have also shown a more rapid 
course of the process after the twenty-fifty day. The dose of 0.03 
grams per liter has given practically the same results in animals 
of the same age, again emphasizing the ineffectiveness of this 
biological method in distinguishing between different high doses 
of thyroxin. 

It is true, however, that some indication of a more rapid 
course of metamorphosis in the first concentration, as compared 
with the second, could be pointed out. Thus, in the third series 
the animals in concentration 0.0001 (0.1 grams per liter) and 
those in concentration 0.00003 have shown the first phase of 
metamorphosis at the same time. However, there is a slight dif- 
ference in the course of metamorphosis during the first few days 
in the fourth series under these two concentrations, this differ- 
ence disappearing towards the end of metamorphosis. Such re- 
sults lead us to conclude that thyroidin concentration beloAv 0.1 
grams per liter may be distinguished from each other by the aid 
of the method suggested by us, but require a greater number of 
animals if we are within the limits of the first change from 0.1 
grams to 0.03 grams. The next change, from 0.03 to 0.01 grams, 
is marked by a prolongation of the period required for comple- 
tion of metamorphosis, although individual differences in reac- 



TABLE III— SERIES III 
December 5th, 1924 

Axolotls 44 Gr. Hatched April 11, 1924. Thyroidin Concentrations. Water 2 Litres. Age 8 Months. 



t Bulging eyes 360 # 
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Experiment completed on ?eptemher 1st, 1920. with no more metamorphosed. 
*Oiie killed accidentally. 
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tion are marked here. This alloAvs us to state that within the 
limits of concentration betw'een 0.000001 and 0.0001 (the limits 
of one hundi’ed-fold fluctuation in the quantity of active hor- 
mone), the velocity of metamorphosis in axolotls varies parallel 
with the change in concentration. 

It would, however, be a mistake to look for an arithmetical 
proportionality in the scale. As may be seen from the tables, 
in changing the concentration from 0.00003 to 0.00001, the length 
of the period of metatqorphosis is only doubled, whereas in 
changing ..from 0.0001 to 0.000001 the time of metamorphosis 
was increased from four to ten times. 

The advantage of using smaller animals becomes evident in 
changing to still lower concentrations, as in group 44 of the 
third series there are two eases of metamorphosis in 0.000001 con- 
centration between 131 and 434 days. The younger and smaller 
axolotls not only require lesser quantities of the thyroidin mate- 
rial but show gi'ea't^ksensitivity to the hormone. 

/ suJiarARY 

1. The velocity of metamorphosis of axolotls under the in- 
fluence of thyroid gland hormone varies directly, within certain 
limits, with the concentration of this hormone. This is shown in 
the application of thyroidin concentration to axolotls of between 
eight and twenty mouths in doses of not over 0.1 grams per liter 
of water and not under 0.001 grams per liter. 

2. Larger doses cause no such direct variation because of the 
inertia of the tissues, and other conditions depending upon the 
age and individual variations in the animals. The axolotls can 
not be brought to complete metamorphosis in periods of less than 
twenty-five to forty days. 

3. Smaller doses prove practically ineffective even over a 
period of action of one and a half years. 

4. This biological reaction of metamorphosis in axolotls is 
quite applicable for the quantitative determination of the thy- 
roxin content in thyroid gland preparations and in animal tis- 
sues, provided the aboTC mentioned conditions have been taken 
into consideration. 

5. The most suitalle age of axolotls for this purpose is from 
six to eight months. We have found the best average weight to 

i 
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be from seven to ten grams. The most suitable dose of thyroidin 
is about 0.1 grams per liter. 

6. It is neeessary to consider individual differenees in re- 
sponse, some axolotls showing sharp deviations from the average 
velocity of metamorphosis. Hence, our biological method is valid 
only statistically and when large numbers of animals are used. 
Therefore, on the basis of these results and those in previous 
work, we consider it more suitable to use axolotls in the capacitj' 
of indicators to determine the presence of thju’oxin. 

7. Finally, the important fact should be considered that the 
threshold concentration of thyroidin for axolotls appears to be 
about 0 000001. This seems to explain why axolotls do not nor- 
mally metamorphose into ambystomae, although they do possess 
rudimentarj’’ thyroid glands Our experiments eonvince us that 
for the metamorphosis of axolotls not only the presence of thy- 
roxin is required, but also its presence in certain amounts which 
are evidently not produced by the normal aetivity of its own 
glands The normal condition of the axolotl is evidently to be 
regarded not as complete athyroidism but as hypothyroidism. 

This work was carried on uninterruptedly over a period of 
about one and three-fourths years. A considerable amount of 
the work in connection with observation and attendance on 
slowly metamorphosed axolotls was done by Mine. C. M. Perel- 
muter and kime Lipchina, to iihom we wish to offer our thanks 
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transfer the anaphylaxis; furthermore, that the animals can he 
made anaphylactic passively after thyroidectomy, provided they 
are treated with the blood of normal sensitized animals. 

The thyroidectomized animals maj'- again be sensitized after 
feeding with thyroid gland preparations. The symptoms of 
anaphylaxis may appear in animals that are thyroidectomized 
after sensitization in the ii.sual manner. Hoiissay and Sordelli 
did not confirm the above mentioned effects of thyroidectomy in 
dogs, most probably because the species of the animal is of 
importance in the results of such experiments. 

We have studied the question whether it is possible to in- 
crease the sensitiveness of normal guinea pigs by feeding or 
injection of thyroid extract. We have determined what quantity 
of antigen suffices, during the reinjection in a thyroid treated 
animal, to cause shock. The effect of thyroid extract, given 
shortly before the reinjection, upon the appearance of anaphylac- 
tic symptoms has also been determined. 

In these experiments it was found that the sensitiveness of 
guinea pigs was altered by the giving of 1 cc. of thyroid extract 
every second day. While the reinjection of a 0.05-0.1 cc. of 
horse-serum was sufficient to cause the death by shock of an 
animal thus treated, the normal animals died only after the 
Intravenous injection of 0.2 cc. of horse-serum. The thyroid 
treatment had no specific effect on the anaphylactic drop of tem- 
perature and consequently it appears that death was due to 
greater sensitivity to symptoms of shock. When thyroid extract 
was given 5 to 10 minutes before the reinjection, 0.05 cc. of 
horse-serum caused shock, but this hypersensitiveness disappeared 
within an hour. 

Experiments relating to the effect of the parathjwoids 
showed that the sensitiveness of the animals is decreased if para- 
thyroid extract is injected a short time before the reinjection of 
the serum. In guinea pigs treated for a longer time with para- 
thyroid extract the sensitiveness to shock was not changed. 

These effects of parathyroid extract depend also upon the 
quantity and time of the dose. Guinea pigs weighing from 200 
to 250 grams sensitized with hoi-se-serum received 0.25 to 1.0 ee. 
of parathyroid extract intravenously, 15 to 20 minutes before the 
reinjection. The antigen dose causing the shock following rein- 
jection was 0.4 to 0.5 ce. of horse-serum, as compared with a 
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}iomal antigen dose of 0.2 ec. In a majority of eases a 0.2 cc. 
dose of horse-serum did not even lead to a drop of temperature. 
Should the reinjection he given more than 45 minutes after the 
parathyroid extract its preventive action decreases and after an 
liour disappears entirely. The experiments were made with a 
Hungarian parathyroid extract prepared by Collip’s method. 

These facts seem to pi-ove that the hormones of the para- 
th 3 Toid gland prevent in some way the appearance of anaphylactic 
sj'mptoms. I am as yet unable to explain the mechanism of this 
action. It is not impossible that an increase of the blood cal- 
cium following parathyroid feeding maj”- play a part in creating 
the preventive effect. 

"We found no antagonism in the action of extracts of the 
anterior lobe of the hj'pophysis. The appearance of anaphylactic 
shock s 3 ’mptoms, drop of temperature and death were in no wa 3 ^ 
influenced b 3 ’’ an extract of the anterior lobe (“antephysan”), 
given either once immediatel 3 ’' befoi'e the reinjection, or over a 
period of time. Injection of extract of the posterior lobe of the 
hypoph 3 'sis (pituglandol, pituitrin, glauduitrin, pituisan) de- 
creased the sensitiveness of guinea pigs; that is to sa 3 ’’, the 
minimal lethal dose of serum was larger than for normal animals. 
In order to illustrate this effect the results of an experiment will 
be described. 

Guinea pigs were sensitized on October 29th, 1924, with 
0.01 cc. of horse-serum. Guinea pigs numbered 17, 18, and 47 
received 0.5 ee. of pituglandol int^aperitoneall 3 ^ Reinjections 
in the jugular vein were made on November 17th. 

Animal No. 17 received 0.3 cc. of horse-serum. The tem- 
perature fell to below 34° C., but the animal later completely 
recovered. 

Animal No. 18 received 0.35 cc. of horse-serum and showed 
characteristic S 3 "mptoms of anaphylactic shock, including the fall 
of temperature. The animal later recovered. 

Animal No. 47 received 0.4 cc. of horse-serum. Symptoms 
were the same as in animal No. 18 and recovery occurred. 

Sensitized control animals untreated with posterior lobe 
preparations died after receiving 0.2 to 0.25 ec. of horse-serum. 
Shock S 3 "mptoms were chai-acteristic. 

Hence, after a long treatment with the extract of the pos- 
terior lobe the sensitiveness of guinea pigs is reall 3 ^ decreased, 
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transfer the anaphylaxis ; furthermore, that the animals can he 
made anaphylactic passivelj-- after thyroidectomy, provided they 
are treated with the blood of normal sensitized animals. 

The thyroidectomized animals maj'- again be sensitized after 
feeding Avith thju'oid gland preparations. The symptoms of 
anaphylaxis may appear in animals that are thyroidectomized 
after sensitization in the usual manner. Houssay and Sordelli 
did not confirm the above mentioned effects of thyroidectomy in 
dogs, most probabl}^ because the species of the animal is of 
importance in the results of such experiments. 

We have studied the question avIi ether it is possible to in- 
crease the sensitiveness of noianal guinea pigs bj^ feeding or 
injection of thyroid extract. We have determined Avhat quantity 
of antigen suffices, during the reinjection in a thyroid treated 
animal, to cause shock. The effect of thyroid extract, given 
shortly before the reinjection, upon the appearance of anaph 3 dac- 
tie symptoms has also been detei'mined. 

In these experiments it was found tliat the sensitiveness of 
guinea pigs Avas altered' bj’- the giving of 1 ce. of thyroid extract 
lu'-ery second day. While the I’einjection of a 0.05-0.1 cc. of 
horse-serum Avas sufficient to cause the death by sliock of an 
animal thus treated, the normal animals died only after the 
intravenous injection of 0.2 cc. of horse-serum. The thj'^roid 
treatment had no specific effect on the anaphjdactic drop of tem- 
perature and eonsequentlj^ it appears that death Avas due to 
greater sensitivity to SAunptoms of shock. When thju'oid extract 
Avas given 5 to 10 minutes before the reinjection, 0.05 cc. of 
horse-serum caused shock, but this hjq;ersensitiA'’eness disappeai’ed 
AAuthin an hour. 

Experiments relating to the effect of the parathyroids 
shoAved that the sensitiveness of the animals is decreased if para- 
thj’Toid extract is injected a short time before the reinjection of 
the serum. In guinea pigs treated for a longer time Avith para- 
thyroid extract the sensitiveness to shock Avas not changed. 

These effects of parathyroid extract depend also upon the 
quantity and time of the dose. Guinea pigs Aveighing from 200 
to 250 grams sensitized AAuth horse-serum received 0.25 to 1.0 cc. 
of parathyroid extract intravenousl.y, 15 to 20 minutes before the 
reinjection. The antigen dose causing the shock folloAving rein- 
jection AA^as 0.4: to 0.5 ee. of horse-serum, as compared Avith a 
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normal antigen dose of 0.2 cc. In a majority of cases a 0.2 cc. 
dose of horse-serum did not even lead to a drop of temperature. 
Should the reinjection he given more than 45 minutes after the 
parathyroid extract its preventive action decreases and after an 
hour disappears entirelj\ The experiments were made with a 
Huugai-ian parathyroid extract prepared by Collip ’s method. ' 

These facts seem to prove that the hormones of the para- 
thjToid gland prevent in some way the appearance of anaphylactic 
symptoms. I am as yet unable to explain the mechanism of this 
action. It is not impossible that an increase of the blood cal- 
cium following parath 3 n-oid feeding may play a part in creating 
the preventive effect. 

We found no antagonism in the action of extracts of the 
anterior lobe of the hj'pophysis. The appearance of anaphylactic 
shock sjmiptoms, drop of temperature and death were in no waj" 
influenced bj'- an extract of the anterior lobe (“antephysan”), 
given either once immediatelj’- before the reinjection, or over a 
period of time. Injection of extract of the posterior lobe of the 
hypophysis (pituglandol, pituitrin, glanduitrin, pituisan) de- 
creased the sensitiveness of guinea pigs; that is to say, the 
minimal lethal dose of serum was larger than for normal animals. 
In order to illustrate this effect the results of an experiment will 
be described. 

Guinea pigs were sensitized on October 29th, 1924, with 
0.01 cc, of horse-serum. Guinea pigs numbered 17, 18, and 47 
received 0.5 cc. of pituglandol intraperitoneallj\ Reinjections 
in the jugular vein were made on November 17th. 

Animal No. 17 received 0.3 cc. of horse-serum. The tem- 
perature fell to below 34° 0., but the animal later completely 
recovered. 

Animal No. 18 received 0.35 cc. of horse-serum and showed 
characteristic sj'’mptoms of anaphylactic shock, including the fall 
of temperature. The animal later recovered. 

Animal No. 47 received 0.4 cc. of horse-serum. Symptoms 
were the same as in animal No. 18 and recovery occurred. 

Sensitized control animals untreated with posterior lobe 
preparations died after receiving 0.2 to 0.25 cc. of horse-serum. 
Shock sjnnptoms were characteristic. 

Hence, after a long treatment with the extract of the pos- 
terior lobe the sensitiveness of guinea pigs is realty decreased, 
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since the minimum lethal dose is larger than under normal cir- 
cumstances. A single injection of 0.5 cc. of pituglandol 20 min- 
utes before the reinjection also prevented the appearance of 
shock. If one succeeds in fixing the optimum time, the pituitary 
extraet given before the reinjection always decreases the sensi- 
tiveness of guinea pigs. 

Clinical observations permit the eonelusion that the failure 
of function of the female sex glands has a marked effect upon 
the tone of the autonomic nervous system. Experiments were 
therefore made to determine the effect of extracts of ovary and 
corpus luteum on the anaphylactic state in guinea pigs. 

Guinea pigs were sensitized in the customary manner. Over 
a period of sixteen days some were given daily injections of 1 cc. 
of ovarian extract intraperitoneally, others were given daily 1 
cc. of corpus luteum extraet. The reinjection was the same in 
control and experimental animals, i. e., 0.25 cc. of horse-serum, 
but no difference could be ascertained in either the appearance 
or result of the shock. Neither did other experiments with ex- 
tracts of the male sex glands alter the anaphylactic symptoms. 

One might conclude from the alleged antagonistic effects 
between pancreas and rhyroid glands that following a reinjec- 
tion, insulin might reduce the sensitiveness of guinea pigs. 
Experimentally just the contrary of this happens. The follow- 
ing experiment will illustrate the effect of insulin : 

Guinea pig No. 53, weighing 280 grams, showed convulsions 
2 hours and 20 minutes after receiving 5 units of insulin (Lilly) 
lntraperitoneall 3 ^ It recovered 10 minutes later. 

A sensitized guinea pig. No. 26, weighing 290 grams, Avas 
reinjected with 0.1 cc. of horse-serum during the hypoglycemic 
period, 2 hours and 40 minutes after receiving 5 units of insulin 
(Lilly). Death from anaphylactic shock resulted. 

A sensitized guinea pig. No. 54, weighing 270 grams, Avent 
into hypoglycemic convulsions from 5 units of insulin (Lilly). 
After complete recovery, 20 minutes after eessation of the con- 
vulsions, it was reinjected AAuth 0.1 cc. of horse-serum. The 
animal died of shock. 

A sensitized guinea pig. No. 57, AA'eighing 310 grams, re- 
ceived 6 units of insulin (Lilly). Slight hypoglycemic convul- 
sions Avere shown after 2 hours and 50 minutes. Three hours 
after receiving the insulin the animal aa^s given 0.15 cc. of horse- 
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ierum. The temperature fell below 34° C., but the animal 
recovered. 

These experiments demonstrate that both thyroid extract 
and insulin increase the sensitiveness of sensitized guinea pigs. 
Adrenalin, parathyroid extract and extract of posterior lobe of 
the hypophysis all decrease anaphylactic sensitiveness and may 
prevent the appearance of anaphylactic symptoms. Other gland 
extracts had no demonstrable effect. 

The end results of these bidefly described experiments seem 
to show that the extracts of certain of the endocrine glands have 
a considerable effect on experimental anaphylaxis. Disorders 
appearing in the equilibrium of internal secretions, either hypo- 
or hyperfunction of individual glands, alter the sensitiveness 
of animals to anaphylactic shock. It would appear that, in ana- 
phylaxis experiments, there is an increase in sympathetic action 
following sensitization with antigen bodies, whereas the parasym- 
pathetics play the greater role in the appearance of anaphylactic 
shock. Bilateral section of the vagus prevents the appearance 
of anaphylactic shock, but spontaneous depression or blocking of 
the cervical sympathetics in no way alter the appearance of ana- 
phylactic symptoms, as our own experiments with Nemeth 
have proved. Hence,- to characterize the state of the auto- 
nomic nervous system as a whole, it may be said that a sentitized 
animal is in a state of increased sympathetic tonus, while a re- 
injection is followed by an increase of -vagus tonus. 

From these considerations it follows that if one -wishes to 
prevent either anaphylactic shock or any other anaphylactic 
symptoms, or if one shoidd wish to delay the appearance of these 
ejTnptoms, the sj’^mpathetic tonus should be increased or the 
vagus tonus decreased. Decreasing sympathetic action has no 
effect upon anaphylactic symptoms and the appearance of these 
is hastened bj'^ increasing vagus tonus. 

Barath, who studied these double effects in this laboratory, 
concluded that the effect of substances acting upon the auto- 
nomic system depends partly on the dose and partly on the state 
of the active organs. 

In anaphlaxis experiments, the same dose of adrenalin causes 
a fall of blood pressure when injected immediately after the 
sensitizing with antigen bodies, and causes a rise of blood pres- 
sure when injected some time late|. The fall in blood pressure 
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caused by the reinjection is searcelj’- or not at all influenced by 
adrenalin given later, as demonstrated by experiments on rabbits. 

Clinically, these results seem to be of some practical im- 
portance. It v’ould seem that the extracts of the posterior lobe 
of the hypophysis and of the parathjToids as ^reli as adrenalin 
might be used at the proper time and in the proper dosage in 
order to prevent disagreeable anaphylactic symptoms appearing 
after repeated applications of the widely used therapeutic serum 
injections. Since insulin increases the shock sensitiveness, re- 
peating the serum injection after a long treatment with insulin 
.should warrant some precaution. 

SUMMARY 

1. Sensitiveness in experimental anaph 3 daxis is increased 
bj'- thyroid extract and bj’’ insulin; is decreased by parathjwoid 
extract, adrenalin and extract of the posterior lobe of the hypo- 
physis ; and is uninfluenced by extracts of the sex glands, corpus 
luteum and the anterior lobe of the hypophysis. 

2. Clinical anaphylactic sensitiveness and idiosyncratic 
symptoms are increased in hj'perthyroidism and exophthalmic 
goitre", and under insulin and thymus treatment ; is decreased by 
adrenalin, by extracts of the parathyroids and the posterior lobe 
of the hypophysis, and in myxoedema ; and is uninfluenced by 
extracts of the anterior lobe of the hj'pophj'sis. 

3. Change in the function of the female sex glands may 
condition either iiicreased or decreased clinical anaphylactic 
sensitiveness. 
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THE EFFECT OF EXTRACTS OP THE POSTERIOR 
LOBE OP THE PITUITARY BODY ON 
THE CIRCULATION 


SWALE VINCENT and F. Ri. CURTIS 

(From the Physiological Laboratory, Middlesex Hospital Medical 

School) 

LONDON 

Since 1S95, when Oliver and Schafer (1) demonstrated a 
rise of blood-pressui-e following the intravenous injection of an 
extract of the pituitary body, much attention has been paid to 
this organ and the effects of its extracts. The pressor substance 
was shown by Howell (2) to be obtained solely from the pos- 
terior lobe, and he also discovered that second or third injections 
have a lessened pressor effect. 

In 1899, Schafer and Vincent (3), in a further investiga- 
tion, showed that in eats anaesthetised initially with ether or 
chloroform, then with morphia and curare and sometimes atro- 
pine, intravenous injections of extracts of posterior lobe of the 
pituitary body caused, first, a rise, and then in subsequent doses, 
a fall of blood-pressure. The .substance producing the fall was 
stated to be alcohol-soluble and was not choline. 

Later investigations confirmed these results and led to the 
general statement that intravenous injections of pituitary (pos- 
terior lobe) extracts cause, fii’st, a rise, then a fall of blood- 
pressure. 

In 1919, Abel and Kubota (4) claimed to have isolated 
histamine from the posterior lobe of this gland, and stated that 
this substance was the depressor substance. Hogben and Schlapp 
(5) in 1924 found that, after prolonged extraction with alcohol 
in a Soxhlet apparatus, the depressor effect of subsequent doses 
of posterior lobe extracts could not he obtained. Hanke and 
Koessler (6) stated that perfectly fresh pituitary bodies con- 
tain no histamine, but that this substance is always present in 
dried extracts. 

The position was at that time that the posterior lobe prin- 
ciple was purely pressor and any depressor effects following the 


567 



568 PITUITARY EXTRACT AND CIRCULATION 


injection of posterior lobe extracts were due to histamine or to 
a “histamine-like” substance. 

Abel and Ceiling and their eo-workers (7) claim to have 
isolated a salt to which they give the name pituitary tartrate, 
and which, they assert, is in a very highly purified condition. 
This substance gives, according to these workers, all the actions 
of pituitary extracts, and they state that second or third or 
later doses of it produce first, a lessened response, then a fall 
of blood-pressure. They further claim that the process of puri- 
fieatien entirely eliminates any adventitious depressor bodies. 
Their coHtention is that the depressor effect of subsequent doses 
of extracts of the posterior lobe of the pituitary body is an in- 
trinsic property of the pituitary active principle. 

While the present paper was being written, a paper by 
Ceiling and Campbell (8) appeared, in which this claim was 
made, not only for the so-called pituitary tartrate, but also for 
extracts of posterior lobe extracted with alcohol to remove any 
contaminating depressor bodies. These workers find that they 
can still demonstrate the depressor effect of subsequent doses, 
thus contradicting the conclusions of Hogben and Schlapp who, 
using the same procedure, failed to obtain a depressor effect. 

Ceiling and Campbell, however, admit the difficulty of pro- 
ducing a depressor effect, and state that cats anaesthetised with 
urethane or ether are the most favorable animals, but that even 
in these animals thej^ cannot alwaj^s obtain the effect. 

Returning to the observations of Schafer and Yincent, we 
find, as mentioned above, that in their experiments cats were 
anaesthetised initially vidth ether or chloroform and then were 
put under the influence of morphia and curare and sometimes 
atropine. Since then, all kinds of experimental conditions have 
been used, and the diversity of these must account in large part 
for the mass of conflicting statements made as to the action of 
the post-pituitary active principle. 

It seemed to us then, that a systematic investigation should 
be undertaken of the effect of extracts of posterior lobe of the 
pituitary body upon the blood-pressure, firstly under varying 
conditions of anaesthesia, secondly in different species, thirdly 
in various doses, and fourthly Avith various kinds of extracts. 

The animals we employed Avere dogs, cats and rabbits. 
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anaestlietised with ether or chloralose, and then injected with 
morphia, morphia and curare, or morphia, curare and atropine. 

The extracts were prepared in most cases from fresh ox 
glands frozen at the slaughter house and brought quickly to 
the laboratorj', where they were either dissected immediately or 
put into cold storage over night. After dissection they were 
ground with sand in a mortar with ice cold saline, a drop or 
two of dilute acetic acid was added to make them just acid to 
litmus, and the mass brought to the boil and then filtered. This 
procedure was also carried out with material which had been 
dried in our laboratories in vacuo or dried by manufacturers. 
The proportion of saline to gland was always 5 cc. of saline to 
1 gram, of fresh gland. 

After use the extract was sterilized, but we found that 
21 hours after tlie preparation of the extract, chemical changes 
took place in spite of (or perhaps because of sterilization by 
boiling), resulting in partial destruction of the pressor pz’in- 
eiple or, at any rate, the production of sufScient depressor 
bodies partially to mask the pre.ssor effect. A first injection of 
this damaged extract might, and frequently did, result in a 
pure fall of blood-pressure. 

The blood-pressure was recorded in the usual way. The 
vein used for injection was the saphenous in dogs and the ex- 
ternal jugular vein in cats and rabbits. The injections were 
made at room temperature at an appropriate rate. The im- 
portance of this will be referred to later. 

Effects in Dogs 

Whether under ether alone or ether and morphia and 
atropine (no experiments were performed with curare in dogs) , 
in all eases with all doses of extract of fresh posterior lobe of 
the pituitary body, pressor effects were at first obtained with 
each injection. The effect observed was a steadj^ increase in 
the pressure level after each injection, the new level being 
maintained for a considerable period — half an hour or an hour 
in duration. It was noted that later doses had to be increased 
to produce a pressor effect but, even when subsequent doses 
■'vere injected at the time when the blood-pressure was near its 
maximum, no depressor effect could be demonstrated. 
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Effects hi Cats 

Under ehloralose anaesthesia extracts of dried posterior 
lobe produce successive pressor effects with initial falls of blood- 
pressure which become more evident with repeated injections. 
Fresh extracts show no tendency to produce a fall of blood- 
pressure on subsequent injection, though there is usually a fall- 
ing off in the pressor response unless increased doses are given. 

In eats under ether anaesthesia, successive injections of an 
extract of fresh pituitary posterior lobe produce effects similar 
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Fig, y — Cat. Ether : morphia : curare. First Injection as shorm. 


to those recorded in the ease of dogs, i. e., a gradual stepping- 
up of the pressure level which persists a long time, and then a 
failure to respond to further injections. ExUacts of dried 
material always produce an initial fall of blood-pressure fol- 
lowed by a rise, and this may occur after many injections, but 
finally the result is purely depressor. 

The administration of morphia, either in addition to ether 
narcosis or following it, makes no appreciable difference to the 
above results. Atropine, though it abolishes much of the slow- 
ing of the heart, does not otherwise alter the response of the 
circulation. 
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On administering curare to tlie morpiiinised animal, how- 
ever, a marked difference is observed in the effects of successive 
injections of the dried posterior lobe extracts. The result of 
a first injection equivalent to about four-fifths of that used by 
Schafer and Yincent, is to produce an enormous rise of blood- 
pressure, which quickly returns to normal. On repeating the 
dose a pure depressor effect is obtained. This result is obtained 
under the same conditions as those with which Schafer and 
Yincent worked, and it seems that the combination of morphia 
and curare alters the circulatory conditions to bring about this 
effect, which could not in our experiments be demonstrated in 
any other waJ^ It does not occur with extracts of fresh pos- 
terior lobe, hut is found only when using dried extracts. With- 
out curare there is alwaj's the sustained rise of blood-pressure, 
which may take an hour to return to its original level. 



Fig. 4 — Rflbbit. Ether: atropine. This animal had had two previous in- 
jections ot 10 mgm. P.L.P., and just prior to the first injection shown here 3 cc. 
of 1% atropine sulphate had been administered. Isote the successive steps fol- 
lowing each injection. 


Ejects in Rahhits 

Usually the effect of posterior lobe extracts (whether of 
dried or fresh glands) was to produce a gradual increase of 
pressure with each injection and then finally no effect. In many 
cases there is very marked slowing of the heart, but no de- 
pressor effect could be demonstrated except under certain con- 
ditions to be mentioned later. 
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, Disc2(ssion 

lu the aboA^e mentioned experiments Ceiling and Campbell 
used an extract of dried posterior lobe wliicb had been soxh- 
leted AA’ith alcohol for 48 to 72 hours. This procedure rids the 
substance of depressor bodies, according to Hogben and Schlapp 
and others. But on a few occasions we have subjected posterior 
lobe so treated to further soxhleting with chloroform and have 
been able to demonstrate (in unpublished experiments) that 
depressor substances may still be extracted. 

The extract Avith AAdiich Ave could not produce a depressor 
effect was, as described above, obtained from the fresh glands 
in such circumstances that no depressor substances Avere formed, 
or only in infinitesimal amounts. Since we could not demon- 
strate a depressor effect Avith this extract, it may be assumed, 
perhaps, that no depressor bodies Avere present, for it is as- 
serted that if depressor substances are present, the blood-pres- 
sure tracing ahvays shoAVs it by an initial dip occurring before 
the pressor effect, 

Geiling and Campbell obtained their depressor effects (“in- 
A’^ersion” as they style it) folloAA'ing second and third injections 
of posterior lobe extracts under the folloAving conditions: (a) 
In cats anaesthetised Avith ether or urethane (they state that 
dogs are unsuitable for shoAA'ing the effect) ; (b) by giAung a 
small dose initially, foIloAved “Avithin a fcAV minutes,” by a 
much larger dose, given before the pressure had returned to 
normal. They add that rapid injection favors a depressor re- 
sponse. 

We had not used urethane and unforeseen circumstances 
prevented our doing so before the completion of this paper. But 
using ether or ehloralose we haA'e been unable to produce a de- 
pressor effect Avith subsequc^nt injections of extract of posterior 
lobe freed of depressor bodies. As regards dosage our practice 
has been to give first a dose of lO'mgm. of posterior lobe and 
then inereased dosage Avas necessary later to produce a pressor 
effect (Fig. 1). The time betAA’een injections varied from half 
a minute to quarter of an lioui’. 

The rate of injection is a x-'oint of considerable importance 
AA'hieh seems to haAm receiAmd little attention. On some occa- 
sions AA'e noticed that injection of posterior lobe extracts AA’as 
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folIo-\ved by a small fall of blood-pressure. On injecting at the 
same rate an equal volume of saline at room temperature (the 
temperature of the extract), an equal fall of blood-pressure was 
observed. By injecting very slowly no perceptible effect Avas 
produced.* 
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Fig. 5a — Rabbit. Ether. 
This animal had provlousl.T 
received TO mgm. ot P.L.P. 





Fig. 31) — Two or three 
mlnntes after 5a In the same 
animal. 


Gelling and Campbell’s tracings give no record of the rate 
of injection, and it is possible that too little regard urns paid 
to that point. The depressor effect of saline at room tempera- 
ture after rapid injection is shown in quite small doses, e. g., 
1 cc. It may be observed at the outset of an experiment or 
more especially after many injections of pituitary extracts. 

We think then that Geiling and Campbell’s statement that 
the depressor effect of subsequent doses of pituitary extracts 
is an intrinsic property of the pituitary active principle, re- 
quires further investigation, and that great attention should be 
paid to the rate of injection. 

Summary 

Extracts of fresh posterior lobe of the pituitary body do 
not produce a fall of blood-pressure as a result of second or 
subsequent doses in dogs, cats and rabbits under ether or chlora- 
lose anaesthesia with or Avithout morphia, atropine and curare. 

Under these conditions extracts of dried posterior lobe, on 

• It l.<! notcworth.v that, it tlii- fluia l-s warmed to .TT“ C. the rate of ln.1ection 
nmkos no dlfforonco to tlie Tlie denro';«5or offoct of injcctlon'=; 

made at room temperature more nrone to occur when the injection Is near to 
the heart, ns in our experiments with cats and rabbits, hut it does occur wben 
the saphenous vein is used. 
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the other hand, ultimately produce a pure depressor effect ow- 
ing to contaminating depressor bodies, the contrast between 
first and second injections being especially marked when mor- 
phia and curare are administered to the animal. 

The injections should be given at such a rate that equal 
volumes of saline injected at the same rate will not produce a 
fall of blood-pressure. 

The expenses of this research were in part defrayed by a 
grant to one of us (S. V.) from the Government Grants Com- 
mittee of the Royal Society. 
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CARDAISSIN; A NEW CARDIAC ACCELERATOR 
EXTRACTED PROM THE SUPRARENAL GLAND * 


H. G. CAMERON, BA., M.D. 

SASKATOON, SASKATCHEWAN, CANADA 
INTRODUCTION 

As indicated in a preliminary report (Cameron, H. G.), a 
new compound has been extracted from the suprarenal glands 
of cattle. 

Tested physiologically, this compound, hereafter called Car- 
daissin, has been found to increase the heart rate. It does not 
affect any other organ than the heart, with the possible excep- 
tion of the suprarenal glands. It accelerates the rate of the iso- 
lated heart of a guinea pig as much as 120 heats for 45 minutes. 
"Wlien injected subcutaneously, it increases the heart rate of 
various normal mammals for long periods of time. 

PREPARATION OP CARDAISSIN 

A neutral acetone extract of bovine suprarenal glands was 
made and boiled down to a stiff paste. The fats were removed 
by means of ether. The residue was then redissolved in alcohol 
or acetone and purified by fractional precipitation. There were 
a number of fractions. The first one to be described is Car- 
daissin. A more detailed report of the foregoing method will 
be given at an early date. 

By use of the same method on thyroid gland, pancreas, 
testes, ovary, muscle, kidney, liver, spleen and a lymphatic gland, 
various extracts were obtained. None of them contained Car- 
daissin. 

It is well to bear in mind that adrenaline, on the other hand, 
is isolated from the suprarenal glands by means of an acid solu- 
tion, usually alcoholic, and then boiled down. Adrenaline is 
insoluble in neutral alcohol. It stimulates the sympathetic nerve 
endings, thus increasing the isolated heart’s rate for 4 to 7 min- 
utes only; it inhibits movements of the gut and constricts the 
arteries and arterioles. 

’Read before the Annual Meeting of the Sashatchewan. Medical Association, 
Saskatoon. Sask., September 21, 1020. 
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SOME PHYSICAL PROPERTIES OP CARDAISSIN 

Cardaissin is a brown gnm, soluble in w^ater, and is not 
destroyed by boiling. It can be dried and weighed, and for the 
following experiments it was dissolved in physiological saline. 

EXPERIMENTAL 

In the experiments which follow, complete protocols were 
kept in every instance. Tables are appended as examples as 
well as illustrations. Kymograph tracings were taken where 
advisable. Working with isolated guinea pigs’ hearts, the effect 
of varying the strength of the dose was studied. The next step 
was to determine whether successive doses gave the same result. 
Large quantities were administered to see if there was any dif- 
ference between the effect of a small and a large dose. Finally 



Fig. 1. — The effect of the Injection of 1 mgm. of Cardaissin on the rate of 
the isoiated heart of a guinea pig. Kymograph tracing moving from left to 
right, systole upstroke. One mgm. of Cardaissin was injected into the supply 
tube as indicated by the arrow. The amplitude of the bent is Increased, then 
the rate is accelerated. A. — Auricle. V. — Ventricle. T. — Time in seconds. 

the effect of Cardaissin on the poisoned isolated heart was in- 
vestigated. 


A. ISOLATED HEART PREPARATIONS 

The animal was killed and its heart removed. The aoi’tic 
stump was connected ivith the perfusion cannula. A constant, 
gravity flow of oxj^geuated Locke’s Solution containing 0.1% 
glucose was maintained at 37 to 38° C. By means of bent pins 
in the auricle and ventricle attached to two levers, the heart 
beats were recorded by means of a liymograph. The time was 
marked off in seconds. Cardaissin was injected into the rubber 
tubing immediately above the heart cannula. 

Fig. 1 is a photograph of a kymographic tracing showing 
the effect of 1 mgm. of Cardaissin on the isolated heart of ani- 
mal No. G.P. II, male, 650 grams. The auricles and ventricles 
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remained equal in rate througliout. Before the injection of 
Cardaissin, the heart rate was 90 per minute. In 10 seconds 
after the injection, the amplitude of auricular excursion was 
three times the normal, and of the ventricular excursion, two 
times the normal. The rate was 90 per minute. In 30 seconds 
the auricular amplitude was five times the normal and the ven- 
tricular was two and a half times, while the rate remained at 90. 
In one minute the auricular amplitride was four times and the 
ventricular was two times the normal, but the rate had increased 
to 105 per minute. In two minutes the auricular amplitude 
was two times and the ventricular one and a half times the nor- 
mal, though the rate was increased to 132. After the kymo- 
graph was removed, the rate gradually rose to 170, and the ac- 
celeration lasted 30 minutes. 

1. The Effect of Varying the Dose of Cardaissin. 

The isolated hearts of guinea pigs weighing from 620 to 
720 grams were used in order to show the effect of varying the 
dose. 

It was found that 0.5 mgm. of Cardaissin increased the 
heart rate 60 beats, namely, from 80 to 140 per minute, and the 
acceleration lasted 15 minutes. On taking another animal, 1 
mgm. of Cardaissin increased the heart rate 100 beats, to-wit, 
from 70 to 170 per minute, and the action lasted 30 minutes. 
The rate of another isolated heart was increased 120 beats by 
1.5 mgm. of Cardaissin, namely, from 60 to 180 per minute, 
and the increase lasted 46 minutes. 

It is quite evident, therefore, that the heart rate accelera- 
tion is proportional to the dose of Cardaissin. 

2. The Effect of Repeated Doses of Cardaissin. 

The same isolated hearts as the foregoing were used for this 
series of experiments. 

The effect of injecting a dose of Cardaissin immediately 
after a previous one was that, while it stimulated the heart for 
the same length of time, it did not increase the rate to the 
same extent. 

Thus a study of Table 1 shows that 0.5 mgm. of Cardaissin 
repeated 10 minutes after a previous and equal dose, lasted 15 
minutes but increased the heart rate only 50 beats, namely, 80 
to 130 instead of to 140 as formerly. On the other hand, 0.5 
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mgm. Cardaissin repeated after 53 minutes’ rest, increased tlie 
heart rate 66 beats. One milligram repeated 30 minutes after 
a previous and equal dose, increased the heart rate to 140 in- 
stead of to 170 as previously. 

Therefore it maj’- be said that the rate acceleration decreases 
with the fatigue of the heart, vs^hile the duration of the action 
remains the same. 



Fig. 2 . — The effect of closes of Cardaissin, the injection repeated before 
recovery to the normal heart rate. One mgm. of Cardaissin was injected Into 
rabbit No. It. 7 every 14 minutes, six times, as indicated by the arrows. Ordi- 
nates — Heart rate of rabbit. Abscissae — Time in minutes. 

Table I 

Note the marked acceleration with a small dose of Gar- 
daissin. Later there was a decrease in the effect, so that a large 
dose was required to stimulate the heart. When the auricles 
and ventricles began to beat at different rates, Cardaissin did 
not improve the condition to any appreciable extent. 

3. The Effect of an Overdose of Cardaissin. 

The isjolated heart of a cat, No. C18, male, 2230 grams, was 
used for this experiment. Thirty minutes after the death of the 
animal, the auricles and ventricles were beating at 36 per min- 
ute. Twenty mgm. of Cardaissin were injected into the supply 
tube. The auricles became so rapid in 6 seconds that it was 



CAilERON 


581 


TABLE I 

The Effect op 0.5 Mgm. Cardaissin on the Isolated Mammalian 

Heart. 

Animal No. G. P. 5, Male, 680 Grams. Aug. 25, 1926. 


Time 

Aur. 

Vent. 

Accel. 

Temp. 

Remarks 

P.M, 




«c 


1.00 





Guinea pi? killed. 

1.15 





Perfusion started. 

1.20 

10 

80 

0 

38 


1.25 

40 

40 

0 



1.30 

70 

70 

0 

38 


1.35 

SO 

80 

0 

38 


1.40 

SO 

SO 

0 

37.5 


1.45 

70 

70 

0 

38 

Strong beat. 

1.60 

SO 

SO 

0 

38 


1.55 

80 

so 

0 


Tracing. 

2.02 





1 cc. — 0.5 mgm. Cardaissin. 

2.03 

96 

96 

16 

38 


2.04 

110 

110 

30 


Tracing. 

2.05 

120 

120 

40 

38 


2.06 

136 

136 

56 



2.07 

140 

140 

60 



2.08 

140 

140 

60 



2.09 

140 

140 

60 



2.10 

140 

140 

60 

38 

Strong beat. 

2.11 

140 

140 

60 



2.12 

140 

UO 

60 



2.13 

136 

136 

56 

38 


2.14 

130 

130 

50 


Tracing. 

2.15 

120 

120 

40 



2.16 

110 

110 

30 

38 


2.17 

90 

90 

10 



2.18 

SO 

SO 

0 



2.19 

80 

SO 

0 



2.20 

80 

SO 

0 



2.21 

SO 

so 

0 



2.22 

84 

&4 

0 

38 


2.23 

82 

82 

• 0 



2.24 

80 

SO 

0 



2.26 

80 

SO 

0 



2.27 

80 

80 

0 



2.28 

80 

SO 

0 



2.29 





1 cc. — 0.5 mgm. Cardaissin. 

2.30 

120 

120 

40 

37.5 


2.32 

130 

130 

50 



2.34 

130 

130 

50 



2.36 

120 

120 

40 



2.38 

100 

100 

20 



2.40 

98 

98 

18 



2.42 

90 

90 

10 

38 


2.44 

SO 

SO 

0 



2.46 

78 

78 

0 



2.48 

70 

70 

0 

38 


2.50 

70 

70 

0 



2.52 

66 

66 

0 

38 


2.54 

70 

70 

0 



2.56 

64 

64 

0 



2.5S 

60 

60 

0 



3.00 

60 

60 

0 



3.02 

58 

58 

0 



3.04 

60 

60 

0 

37.5 


3.06 

60 

60 

0 



3.08 

64 

64 

0 



3.10 

60 

60 

0 

38 

Moderate beat. 

3.12 

60 

60 

0 



3,14 

60 

60 

0 



3.16 

60 

60 

0 

38 


3.18 

60 

60 

0 



3.20 

60 

60 

0 

3S 

Tracing. 

3.24 

‘ioo 

‘ioo 

**40 

38 

1 cc. — 0.5 mgm. Cardaissin. 

3.26 

120 

120 

60 


Strong beat. 
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TABLE I (Continued) 


Time 

Aur. 

Vent. 

Accel. 

Temp. 

Remarks 

P.M. 




°C 


3.38 

126 

126 

66 



3.30 

120 

120 

60 

38 


3.32 

100 

100 

40 



3.34 

80 

80 

20 

38 


3.36 

70 

70 

10 

. , 


3.38 

60 

60 

0 


No rest. 

3.40 





1 cc.“—l mgin. Cardaissin. 

3.42 

104 

104 

44 

38 


3.44 

130 

130 

50 



3.46 

140 

140 

60 



3.48 

130 

130 

50 

38 


3.50 

100 

100 

40 



3.52 

80 

80 

20 

38 


3.54 

70 

70 

10 



3.58 

66 

66 

6 



3.58 

60 

60 

0 

38 


4.00 

54 

54 

0 



4.02 

54 

54 

0 

38 

Normal rate. 

4.04 

56 

56 

0 



4.06 

54 

54 

0 

38 


4.08 

54 

54 

0 



4.10 





2 cc. — 2 mgm. Cardaissin. 

4.12 

100 

100 

46 

38 


4.14 

120 

120 

66 



4.16 

130 

130 

76 


Tracing. 

4.18 

126 

126 

72 

38 


4.20 

124 

124 

70 



4.22 

120 

120 

66 

38 


4.24 

110 

110 

56 



4.26 

100 

100 

46 



4.28 

96 

96 

42 

38 


4.30 

84 

84 

30 



4.32 

60 

60 

6 

38 


4.34 

52 

52 

0 



4.36 

54 

54 

0 



4.38 

52 

52 

0 

38 


4.40 





1 cc. — 5 mgm. Cardaissin. 

4.42 

124 

124 

72 


Tracing. 

4.44 

126 

126 

74 

38 


4.46 

130 

130 

78 



4.48 

130 

130 

78 

38 


4.50 

128 

128 

76 



4.52 

124 

124 

72 

38 


4.54 

120 

120 

68 



4.56 

118 

118 

66 

, , 


4.58 

116 

116 

64 



5.00 

114 

114 

62 

38 


5.02 

112 

112 

60 



5.04 

110 

110 

58 



5.06 

110 

110 

58 

38 


5.08 

106 

106 

54 



5.10 

100 

100 

48 



5.12 


100 

48 

38 


5.14 



48 



5.16 



48 



5.18 

90 

90 

38 

38 


5.20 

84 

84 

32 



5.22 

70 

70 

18 



5.24 

60 

60 

8 

38 


5.26 

58 

58 

6 

, . 


5 28 

48 

48 

0 



5.30 

42 

42 

0 

38 


5.32 

48 

48 

0 



5.34 

46 

46 

0 



5.36 

50 

50 

0 



5.38 

50 

40 

0 

38 

Weak beat. 

5.40 

50 

30 

0 



5.42 

50 

30 

0 



5.44 





1 CO. — 20 mgm. Caidaissm. 

5.46 

62 

42 

12 

38 


5.48 

114 

60 

30 

• • 

• 
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TABLE I (Continued) 


Time 

Aur. 

Vent. 

Accel. 

Temp. 

Remarks 

P.M. 




'C 


5.50 

116 

60 

30 



5,52 

120 

SO 

50 

3S 


5.51 

120 

112 

S2 



7.00 

4S 

44 

14 

32 


7.02 

1 52 

50 

20 

3S 


7.01 

1 ^ 

50 

20 



7.06 

52 

40 

10 

3S 

Weak be-it. 

7. OS 

50 

30 

0 



7.10 

51 

34 

0 

3S 


7.12 

1 4S 

36 

6 

3S 


7.14 

50 

30 

0 



7. 10 





1 cc. — 20 mgm. Cardaissin. 

7. IS 

1 

4S 

IS 

3S 


7 20 

1 96 

4S 

IS 



7 22 

96 

4S 

IS 

3S 


7 24 

! 94 

47 

17 


1 

7.26 

1 92 

46 

16 



7.2S 

94 

47 

17 

37 5 


7.30 

94 

47 

17 



i .o2 

06 

4S 

IS 



7 34 

96 

4S 

IS 

3S 

1 

7 36 

94 

44 

14 


Weak beat. 

7 3S 

96 

4S 

IS 


1 

7 40 

92 

41 

11 

3S 


7.42 

90 

41 

11 



7 44 1 

00 

41 

11 



7 46 

92 

46 

16 

3S 


7 IS 

90 

41 

11 



7 50 

90 

40 

10 



7 52 

94 

41 

11 

3S 


7 51 

06 

4S 

IS 



7 56 

02 

41 

11 



7 oS 

00 

40 

10 

3S 


S 00 





1 CO. — 20 nigm. Cnrdni<«in. 

S 02 

ilo 

50 

20 

3S 


S 04 

120 

70 

40 



S 06 

120 

SO 

SO ! 

3S 


S OS 

120 

90 

60 ! 



S 10 

120 

90 

60 

3S 


A.M. 

Next morn 

me AucuM 

2ntb. 



9 00 

10 

0 

0 

20 

Beat very ^cak. 


abbreviations 

Aur. — Auricular Rato. 

Vent. — Ventricular Rato. 

Acccl. — .Acceleration of Ventricular Rate. 

Temp. — Temperature of Saline Solution. 

impossible to count the beats, -which -were too small to record 
on smoked paper. The I'entricles contracted and remained in 
systole for a half minute, then became as rapid as the auricles. 
The heart did not fibrillate. The beat retained its regular 
rlndhm. The saline was pumped out of the pulmonary artery 
in small rapid spurts. 

A large dose of Cardaissin accelerates the heart rate indefi- 
nitely. but does not cause it to fibrillate. 

It may be noted that a large dose of adrenaline or the repeti- 
tion of one causes the heart to fibrillate (Sharpey-Schafer. 1924). 
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4. The Effect of Gardaissin on the Arrested Heart. 

(a) Due to Each of Physiological Saline. 

The isolated heart of animal No. G.P. 16, male, 660 grams, 
was set up and the perfusion fluid cut off for an hoiir and a half, 
so that, while the auricles were heating weakly, 80 per minute, 
the ventricles were stopped. On injecting 2 mgm. of Cardais- 
sin into the heart through a side tube, the rates of both auricle 
and ventricle increased to 104 per minute. This acceleration 
lasted for 14 minutes. (Normally 0.5 mgm. increased the rate 
to 140, lasting 15 minutes.) On turning on the Locke’s solu- 
tion, the heart was again accelerated to 104 heats per minute 
and this effect lasted 34 minutes. 


(h) Due to a Lack of Salts in the Perfusion Fluid. 

The isolated heart of animal No. G.P. 4, male, 610 grams, 
was attached to the perfusion apparatus. Distilled water kept 
at 38° C. was used as pei'fusion fluid. In twenty minutes after 
attaching the heart to the cannula, the auricle was heating at 
10 per minute and the ventricle had stopped. On injecting 1 
mgm. of Cardaissin into the distilled water supply tube, both 
the auricular and ventricular rates were increased to 80 beats 
per minute and the effect lasted 10 minutes. Then the ventricle 
stopped. On starting wai’m physiological saline through the 
heart, it was again increased in rate to 110 per minute and this 
effect lasted 14 minutes. It was then beating at a rate of 70, 
which it maintained for some time. 


Apparently Cardaissin can stimulate a heart, which has 
been stopped, by perfusing it with distilled water, but the accel- 
eration is of short dura ’on, until physiological saline is supplied, 
(c) Due to a Lack of Cpygen in the Perfusion Fluid. 

Animal No. G.P. 13, male, 650 grams, was used for this 
experiment. The guin 3a pig was killed at 12 ;30 p. m. The 
heart was attached to he cannula at 12:50, and the perfusion 
started. The heart be it at 72 per minute. The oxygen was 
not turned on. The ^ mperature of the Locke’s solution was 
maintained at 38° C. 1/y 1:24 the auricles beat at 30 per min- 
ute, while the ventric is were stopped in diastole. At 1 -.26, 
1 mgm. of Cardaissin a fas injected into the supply tube. The 
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ventricle started to beat immediately, then auricles and ven- 
tricles increased in rate steadity until they were both at 160 per 
minute. Suddenly, 8 minutes after the injection, they slowed 
down, so that the auricles wei'e 88 and the A'entriele 44. Then 
the oxj'gen was turned on and in 30 seconds the heart rate was 
100 and in 4 minutes 150. This second acceleration lasted 15 
minutes, when the heart rate returned to 74 per minute, which 
it maintained for over an hour. 

Cardaissin, while stimulating the heart in the absence of 
oxygen, is not a substitute for the latter. 

(d) Due io Lack of Heat. 

The temperature of the ox.vgenated Locke’s solution, per- 
fusing the isolated heart of guinea pig No. G.P. 3, male, 630 
grams, was allowed to become 20°C. The ventricles stopped 
and the auricles beat at 20 per minute. On injecting 2 mgm. 
of Cardaissin into the supply tube, the auricles and ventricles 
beat at 100 per minute. Twenty mgm. were then injected and 
the preparation left for the night. The next morning the auri- 
cles were beating weakly at 30 and the ventricles 4 per minute. 

As a check, another isolated heart from animal No. G.P. 20, 
male, 640 grams, was set up and the oxygenated fluid kept at 
37°C. It beat for two and a half hours. 

Cardaissin counteracts the slowing produced by cooling the 
heart. 

5. The Effect of Cardaissin on the Poisoned Heart. 

{a) Chloroform. 

The isolated heart of guinea pig No. G.P. 12, male, 600 
grams, was used for this experiment. It was beating at 80 per 
minute. Both its auricles and A^entricles were stopped by ad- 
ministering to it chloroform water equivalent to 6 mgm. Six- 
teen milligrams of Cardaissin were injected into the supply tube. 
The auricles, 10 minutes later, beat at 62 and the ventricles 30 
per minute. At the end of an hour they were both beating at 
14 per minute. 

Next the effect of injecting the Cardaissin and then the 
chloroform was studied. Animal No. G.P. 14, male, 620 grams, 
was killed at 3 :10 p. m.. and at 3 :20 its heart was attached to 
the perfusion apparatus. The heart rate became constant at 60 
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per minute. At 3:50, 15 mgm. were injected into the supply 
tube. The beat was so rapid and small that it could not he 
counted. On injecting 2 cc. chloroform water containing 1.76 
mgm., the beat decreased to 160 per minute. The strength of 
the beat increased with the slowing. Sixteen minutes later, 

1 cc. chloroform water containing 4.4 mgm. in solution was ad- 
ministered. The heart rate slowed to 60 beats for 4 minutes, 
then increased to 140 ; finally an hour later it had decreased to 
40 per minute. 

While 16 mgm. of Cardaissin failed to counteract 6 mgm. 
of chloroform, a total of 6.16 mgm. chloroform did not com- 
pletels’’ abolish the effect produced by 15 mgm. Cardaissin. 

Evidently’’ Cardaissin inhibits the poisonous action of chlo- 
roform on the heart muscle and chloroform counteracts an over- 
dose of Cardaissin. 

(&) Pilocarpine. 

Cat No. C 19, female, 2240 grams, was used for this experi- 
ment. At 3:00 p. m. its heart was attached to the perfusion 
apparatus. The heart remained at 50 per minute for over an 
hour. At 4:46, 2 ce. physiological saline solution containing 
1.3 mgm. pilocarpine nitrate were injected into the supply tube. 
In one minute the auricle Avas beating Aveakly at 10 per minute, 
Avhile the ventricle Avas paralj^zed. Six minutes after the injec- 
tion, the auricle AA'as two per minute, then ceased beating tAA'O 
minutes later. Nine minutes after the pilocarpine, 2 mgm. of 
Cardaissin Avere injected into the supply tube. The auricles 
and ventricles immediately started to beat at 20 per minute and 
then 40. Finally, thirty minutes after this last injection of Car- 
daissin, they beat at 80 per minute. 

Cardaissin reviv^es and accelerates the rate of a heart AA’hich . 
has been poisoned Avith pilocarpine. 

(c) Strychnine. 

The heart from guinea pig No. G.P. 8, male, 770 grams, 
Avas used. The heart beat Avas 70 per minute. The ventricle 
Avas stopped by injecting 11 mgm. strychnine sulphate into the 
supply tube. Then, two minutes later, 1 mgm. Cardaissin was ad- 
ministered. It revived ^ the heart, so that in 6 minutes both 
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auricle and ventricle v’ere beating quite forcibh' at 80 per 
minute. 

(d) Marplihie. 

The isolated heart of guinea pig No. Gr.P. 9, male, 600 
grams, was used to test the effect of Cardaissin and morphine. 
Two hours after the animal was killed, the heart rate was 42 
per minute. As is shown in Figure 3, it was poisoned with 65 
mgm. of morphine sulphate stopping both auricle and ventricle. 
Then 2 mgm. of Cardaissin were injected into the supply tube 
and the heart was revived so that in 6 minutes its rate was 70. 



HOBTHnC SULPHATE 
1 GUnt. 



a U3. 






r. 





Fig. 3. — The effect ot Cardaissin on an Isolated heart poisoned with Mor- 
phine. Kymograph tracing moving from left to right, systole upstroke. Ven- 
tricle only. 

Upper Cun-e — one grain Morphine Snlphatc was Injected at fiist arrow. 
The Morphine stops the heart heat, while Cardaissin revives and accelerates It. 

Lower Curve — same heart 30 minutes inter. One-half mgm. of Cardaissin 
was injected at the first arrow, 2 grains ot Morphine Sulphate at the second 
arrow and 1 mgm. of Cardaissin at the third arrow. Morphine slows hut does 
not stop the heart, which Is under the influence of Cardaissin. 


Thirty minutes later, when the rate had increased to 40 per min- 
ute, 0.5 mgm. of Cardaissin was injected into the .supplj' tube. 
Then 130 mgm. of morphine sulphate was administered. As is 
demonstrated in Fig. 2, this large dose failed to stop either the 
auricle or ventricle, although the poison slowed them. One 
mgm. of Cardaissin accelerated the rate to 90 per minute when 
injected into the suppljr tube 1 minute after the morphine. 

In general, Cardaissin counteracts the cardiac depressant 
action of the poisons, chloroform, morphine, strychnine and pilo- 
carpine. If Cardaissin is given before the poison, it requires 
less to counteract the effect than if the poison is given first. 

(e) Adrenaline. 

The heart of guinea pig No. G.P. 11 was used to study the 
effect of the contiguous injection of Cardaissin and adrenaline. 
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One milligram of Cardaissin was injected into the supply tube 
at 1 :50 p. m., and a tracing taken. By 2 :38 the heart was back 
to normal, namely, 84. At 2:40, 1 mgm. of adrenaline hydro- 
chloride was injected. The auricles and ventricles went into 
fibrillation, which lasted one minute. Then the heart started 
again. Its contractions improved and its rate increased to 90 
per minute. This acceleration due to adrenaline lasted 7 min- 
utes. Twenty minutes later, when the heart rate was 54 per 
minute, 1 mgm. of Cardaissin was injected into the supply tube. 
As is shown in Pig. 4, the auricles fibrillated for 20 seconds. 
Then both auricles and ventricles commenced to contract forci- 
bljr and in one minute’s time beat at the rate of 63 per minute. 
In three minutes the rate was 75 per minute. The beats were 



Fig. 4 . — The effect of Cardaissin administered to an isolated heart recover- 
ing from Adrenaline injection. K.vmograph ti’acing moving from left to right, 
systole upstoke. One mgm. Cardaissin wa.s injected at arrow. Note auricular 
fibrillation. A. — Auricle. V. — Ventricle. T. — Time in seconds. 

alternately large and small. It bore a striking similarity to 
the clinical condition, “pulsus alternans.” After the removal 
of the kymograph, the rate increased to 94 per minute and the 
acceleration lasted 30 minutes. There was no difference between 
the auricular and ventricular rates, except when the auricles 
were fibrillating, then the ventricle beat slowly and strongly. 

B. THE EFFECT OP CARDAISSIN ON OTHER ORGANS 

The effect of Cardaissin on other organs and tissues of the 
animal body was next examined. Whetlier or not it constricted 
the arteries was determined by a study of the action of Car- 
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daissiu on the isolated aorta. Then its effect on isolated strips 
of smooth muscle, such as the gut and uterus, was studied. Fi- 
nally the results of treating striated muscle, nerves, kidneys and 
glands with Cardaissin were investigated. 

1. The Effect of Cardaissin on the Arteries. 

A spiral hand of cat’s aorta was attached to a recording 
lever and immersed in aerated pl^’^siological saline, kept at 38° C. 
On adding 2 mgm. of Cardaissin to the containing beaker, the 
hand did not contract; whereas, on the addition of 1 mgm. of 
adrenaline, it did. The strengths of the solutions in the hath 
were, respectivelj^ Cardaissin 1 in 75,000, and adrenaline 1 in 
150,000. 

A ring of cat’s aorta was treated in the same way with 
the same negative result for Cardaissin and a positive one for 
adrenaline. 

On injecting 1 mgm. of Cardaissin into the ear of a rabbit, 
the blood vessels of that ear were not constricted. 

Cardaissin does not constrict the blood vessels, while adrena- 
line does. 

2. The Effect of Cardaissin on Other Smooth Muscle. 

A piece of cat’s ileum was attached to a lever just as was 
the aorta and its contractions recoi’ded. On adding 1 mgm. of 
Cardaissin there was no change in the gut movements. On the 
other hand, adrenaline immediately caused the loop to relax and 
all movements to cease. 

The smooth muscle of tlie eye was not affected when Car- 
daissin was injected into the blood stream, nor when it was 
dropped into the eye itself; it had no effect on the enucleated 
organ. 

Cardaissin, further, had no effect on the isolated uterus of 
a non-pregnant eat. It had no oxytocic effect on a pregnant 
rabbit near term. When injected into the gall bladder there 
were no contractions. 

Cardaissin has no effect on smooth muscle. 

3. The Effect of Cardaissin on Striated Muscle. 

Cardaissin did not affect the voluntarj^ muscles of the nor- 
mal animal. It did not vary the contractions produced by elec- 
trical stimulation of an isolated nerve-muscle preparation. 
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4. The Effect of Gardaissin on the Nerves. 

Cardaissin did not irritate the cut end of a nerve nor affect 
the nerve are, when injected into the femoral nerve sheath. 

5. The Effect of Gardaissin on the Kidneys. 

The urinary secretion of eat No. C 21 was the same before 
and after the injection of 1 mgm. of Cardaissin as was shown 
hy the number of drops falling from cannulas in the ureters. 
The urine remained normal as regards sugar, albumen and blood. 
At autops}'^ the kidneys were found to be normal. 

6. The Effect of Gardaissin on the Glands of Digestion. 

Cardaissin did not increase the salivary secretion of the 
normal mammal. 

C. THE EFFECT OF CARDAISSIN ON THE HEART RATE OP A 
NORMAL MAMMAL 

A healthy female graj^^ rabbit, No. R. T, 2560 grams, was 
selected for this series of experiments. The first hypodermic 
dose of 0.5 mgm. of Cardaissin accelerated the heart rate 90 
beats and the effect lasted 54 minutes ; Avhereas, after this first 
injection, that same amount increased the rate by 50 beats and 
acted for only 11 minutes. The reason for this early augmenta- 
tion will be discussed later. The only difference in the effect 
of hypodermic and intravenous injections of Cardaissin was 
that by the former method it required 4 minutes before it began 
to take effect, whereas by the latter it was almost instantaneous 
in its action. The ears always became ’hot soon after the injec- 
tion. The respirations increased with the heart rate. The urine 
remained normal. The rabbit was still in good health three 
weeks after the injections. 

The effect of increasing the amount of Cardaissin injected 
, x was studied. Then the result of repeating the dose was inves- 
tigated. Finally in the rabbit conditions arising from the in- 
y jection of a large or over-dose were observed. 

1: ■ The Effect of Graded Doses of Gardaissin on the Heart Bate. 

The rabbit was trained to remain quiet while these observa- 
tions were being made. The heart rate was counted by means 
of the stethoscope, which was held constantly over the apex area 
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thi’oughout the experiment. A great deal of practice M'as re- 
quired before the very fast rates could be determined. The 
counting was done in tens for half-minute periods, which were 
repeated every two minutes. 

As can be seen in Fig. 5, if a period of 4 minutes is allowed 
for absorption of the Cardaissin, then: 

0.5 mgm. Cardaissin accelerated heart rate 50 beats, the effect 
lasting 11 minutes. 



Fig. 5. — The effect of graded doses of Cardaissin on the heart rate of a 
normal mammal. Kahblt No. R.7, 2560 grams. Doses of Cardaissin, 0.5 mgm., 
1 mgm., 1.5 mgm., 2 mgm.. Fere injected subcutaneously into the rabbit at the 
times Indicated by the arrows. Ordinates — Heart rate ot rabbit. Abscissae — 
Time In minutes, zero being the point ot injection. 


1.0 mgm. Cardaissin accelerated heart rate 80 beats, the effect 
lasting 22 minutes. 

1.5 mgm. Cardaissin accelerated heart rate 100 beats, the effect 
lasting 33 minutes. 

2.0 mgm. Cardaissin accelerated heart rate 120 beats, the effect 
lasting 44 minutes. 
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As the dose of Cardaissin is increased, so is the heart rate 
and the duration of the effect. 

2. The Effect of Repeated Doses of Cardaissin. 

(a) After the Heart Rate Sad Returned to Normal. 

Again allowing 4 minutes for absorption, 0.5 mgm. Car- 
daissin was injected three times, after the heart had returned 
to its normal rate for some 20 minutes, and every time the accel- 
eration lasted 11 minutes. But the acceleration decreased as 
the heart became more fatigued. Thus : 

First injection of 0.5 mgm. of Cardaissin accelerated the heart 
rate 50 beats. 

Second injection of 0.5 mgm. of Cardaissin accelerated the heart 
rate 40 heats. 

Third injection of 0.5 mgm. of Cardaissin accelerated the heart 
rate 40 heats. 

Fourth injection of 0.5 mgm. of Cardaissin accelerated the heart 
rate 30 beats. 

The effect of 1 mgm. of Cardaissin repeated in 10 minutes 
and after three hours was determined. The duration was 22 
minutes for all four injections. The results are herewith sum- 
marized : 

First injection of 1 mgm. Cardaissin accelerated the heart rate 
80 beats. Rest of 10 minutes. 

Second injection of 1 mgm. Cardaissin accelerated the heart rate 
60 beats. Rest of 3 hours. 

Third injection of 1 mgm. Cardaissin accelerated the heart rate 
80 heats. Rest 12 minutes. 

Fourth injection of 1 mgm. Cardaissin accelerated the heart rate 
60 beats. 

The duration of the effect of 1.5 mgm. of Cardaissin was 
33 minutes for all four injections, hut the acceleration varied in 
the following manner ; 

First injection of 1.5 mgm. Cardaissin accelerated the heart rate 
100 beats. Rest 25 minutes. 

Second injection of 1.5 mgm. Cardaissin accelerated the heart 
rate 80 beats. Rest 3 hours, 10 minutes. 

Third injection of 1.5 mgm. Cardaissin accelerated the heart rate 
100 beats. Rest 10 minutes. 
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Foiirtli injection of 1.5 mgm. Cardaissin accelerated the heart 
rate 60 beats. 

The duration of the action of 2 mgm. Cardaissin was 41 
minutes for both injections, and the acceleration of the rates 
was as follows : 

Fii-st injection of 2 mgm. Cardaissin accelerated the heart rate 
120 beats. Rest 16 minutes. 

Second injection of 2 mgm. Cardaissin accelerated the heai-t I'ate 
80 beats. 

Cardaissin had no effect when administered “per os.” 

From the foregoing it can readilj’^ be seen that the accel- 
eration of the heart, after the injection of Cardaissin, varied 
uuth the fatigue of the heart muscle. But the duration of its 
action remained the same for all equal doses. 

2. (5) Before the Heart Rate Had Returned to Normal. 

It is important from the clinical point of view to find out 
if Cardaissin can keep the heart rate moderately accelerated 
over a long period of time, hence the following experiments were 
performed. Cardaissin was injected in small doses at short 
intervals, before the rate had returned to the normal. 

One-half milligram Cardaissin was injected into rabbit No. 
R-7 every 8 minutes until 4.5 mgm. had been administered. 
The heart rate rose to 250 per minute, then dropped to 240. 
After each injection it u^as increased to 250. It was interesting 
to find that instead of returning to its normal rate 11 minutes 
after the last injection, it continued accelerated at 240 per rain- 
Tite until 90 minutes after the first injection. Finally it returned 
to its normal rate 99 mimites after the Cardaissin first started 
to act. The data are summarized in Table II: 

On the afternoon of the foregoing experiment (September 
1st), 6 mgm. was injected into the rabbit No. R-7. It was 
administered in 1 mgm. doses, repeated everj’^ 14 minutes. As 
is shown in Pig. 8, the heart rate increased from 200 to 280 
beats per minute. The rate continued to fluctuate 10 beats, while 
the Cardaissin was being injected ; then it remained accelerated 
at 250 beats per minute, for one liour after the last injection. 
The heart rate was accelerated 80 beats and less, for 132 minutes 
after the fractional injection of 6 mgm. It is thus shown that 
large amounts maj^ be administered fractionally, without in- 



< TABLE II 

Repeated Doses op Cardaissin Before Recovery to Normal Heart Rate 
Pour and Five-tenths Mgs. Cardaissin Injected Hypodermically into Rabbit No. R7. September 1st, 1926. 

PiVE-TENTHS MG. DOSE REPEATED EVERY 8 MINUTES. 
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curring the dangers of an overdose. The duration of the effect 
depends on the total amount of Cardaissin injected, thus: 

0.5 mg'm. Cardaissin acts for 11 minutes. 

4.5 mgm. Cardaissin acts for 99 minutes. 

1.0 mgm. Cardaissin acts for 22 minutes. 

6.0 mgm. Cardaissin acts for 132 minutes. 

3. The Effect of a Large Dose of Cardaissin on a Normal 
Mamm-al. 

Ten milligrams of Cardaissin vas injected into a healthy 
vhite rahhit, No. R-22, male, 2400 grams, subcutaneously. The 
animal became restless and excited and its respiration rapidly 
increased to over 300 per minute. The heart rate quickly 
mounted from 180 per minute to 360, then to 380. At this 
point the valves made no sound of closing. The ears became 
cold and pale. Neither .the femoral nor the carotid arteries 
could he palpated. Suddenly the valves would make the sound 
of closing and the rabbit would spring to life, only to fall back 
again into coma as the circulation failed. Twenty-minutes after 
the injection the heart rate was over 400 beats per minute. One 
hour after the injection the heart suddenly stopped beating. 

At autopsy, the lungs were seen to be markedly congested, 
the auricles dilated and the ventricles in systole. Examination 
of microscopic slides of the lungs, kidneys and liver showed them 
to be congested, but exhibiting no other pathological lesion. The 
heart muscle was normal in appearance. The most noticeable 
fact was that in both suprarenal glands the medulla was 
markedly vacuolated. 

A large dose of Cardaissin accelerates the heart rate to such 
an extent that it finally causes the death of the animal. The 
heart failure is doubtless due to a mechanical breakdown, owing 
to the valves failing to close. 

D. THE EFFECT OF CAKDAISSIFT ON V.VEIOUS NORMAX. ANIMALS ' 

The effect of Cardaissin in the guinea pig was the same as 
in the rabbit, except that an equal dose had a greater effect. 
Thus, after the preliminary effect. 1 mgm. accelerated the guinea 
pig’s heart 320 beats and lasted for 88 minutes; whereas an 
equal dose had increased the rabbit’s heart 80 heats and acted 
for 22 minutes. The rabbit weighed 2560 gi-ams and the guinea 
pig 640. 
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The effect of 1 mgm. of Cardaissin injected into a male cat 
weighing 2360 grams was the same as in the rabbit. 

THE EFFECTS OP CARDAISSIN ON THE HEART RATE OP A 
NORMAIi MAN 

A man in good health, age 31 years, weighing 90 kilos., was 
nsed for this series of experiments. The heart rate was counted 
by means of the stethoscope, which was held over the apex area, 
while the individual was seated. 

The preliminary effect was provided for by the subcutane- 
ous injection of 0.5 mgm. of Cardaissin. This amount acceler- 
ated the heart 10 beats and lasted 8 minutes. The next daj'" 1 
mgm. was injected hypodermically, and the series continued 
from them on. Allowing 4 minutes for absorption, the follow- 
ing results were obtained : 

1 mgm. Cardaissin accelerated the heart rate 12 beats and lasted 

9 minutes. 

2 mgm. Cardaissin accelerated the heart rate 18 beats and lasted 

18 minutes. 

4 mgm. Cardaissin accelerated the heart rate 24 beats and lasted 
27 minutes. 

6 mgm. Cardaissin accelerated the heart rate 30 beats and lasted 
36 minutes. 

In man the respirations were increased, as is shown in Table 
III. Cardaissin had no effect on the urine qualitatively or quan- 
titatively. The temperature remained normal. There was no 
local reaction at the site of injection. There were no symptoms 
except that the cheeks became flushed and there was a slight 
feeling of exhileration. 

RESULTS 

Since both Cardaissin and adrenaline are obtained from 
extracts of the suprarenal gland, it is of interest to compare 
the physical and physiological properties of these two substances. 

Cardaissin is quite soluble in water, alcohol and acetone, 
whereas adrenaline is only slightly soluble in water and prac- 
tically insoluble in organic solvents such as acetone and alcohol 
(Barger, 1914) . 

While Cardaissin accelerates the rate of the isolated heart 
for a considerable length of time, depending on the dosage, the 
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action of adrenaline is for a limited period rarely exceeding five 
minutes (Woods, 1912). 

When Cardaissin is injected into the vein of a rabbit tbe 
heart rate is accelerated, the acceleration varying according to 
the dose ; on the other hand, the intravenous injection of adre- 
naline slows the heart (Oliver and Schafer, 1895). 

Gunn (1914:), employing the perfusion method and the 
isolated organ of the rabbit or cat, found that adrenaline will 
not revive a heart brought to a complete standstill by chloro- 
form, whereas Cardaissin does revive a heart stopped by 
chloroform. 

Wlien Cardaissin was injected into the ear vein of rabbit 
No. E-7, the respirations were increased in rate ; adrenaline, on 
the eontrarj’-, causes some diminution in the depth of the respi- 
rations and frequently causes apnoea (Oliver and Schafer, 1895) . 
Nice and others, however, have reported acceleration. 

In regard to the action of Cardaissin on the blood vessels, 
it did not cause a ring of cat’s aorta to contract nor did it con- 
strict the small arteries and ai'tei-ioles of the rabbit ’s ear. Mac- 
William showed that adrenaline causes a ring cut from a large 
artery to contract, and Auer and Meltzer (1917) have shown 
that the injection of adrenaline solution constricts the blood 
vessels of the ear. Cardaissin does not constrict the blood ves- 
sels, while adrenaline does. 

Adrenaline causes inhibition of both the rhythmic move- 
ments and the tonus of the intestinal plain muscle (Boruttau, 
1899). This is used as one of the most delicate physiological 
tests for its presence in any fluid. Hoskins (1911) got inhibi- 
tion of a piece of rabbit’s intestine with a solution of 1 in 400 
million, and Stewart and Rogoff (1919) with 1 in 800 million. 
Cardaissin, however, failed to inhibit the normal tonus and 
rhythmic movements of the intestine. 

Cardaissin did not stimulate nor did it inhibit the non- 
pregnant cat’s uterus. It did not inhibit the gall bladder. It 
did not make an isolated strip of spleen contract. Cardaissin 
has no effect on smooth muscle. Adrenaline inhibits all move- 
ments of the non-pregnant cat’s uterus (Dale, 1906), and of the 
gall bladder (Sharpej^-Sehafer, 1924). As observed by Oliver 
and Schafer (1895) the spleen is one of the organs most sen- 



TABLE III 

The Effect of Cardaissin on the Heart Bate op a Normal Man. 

Man, No. M. 25. Male, White, Age 31, Seated. Weight 90 Kilos. Hypodermic Injections. September 12th, 

1926. 
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ABBREVIATIONS 
Riite — Heart Rate. 

AcceJ. — ^Acceleration of Heart Rate. 
He9p. — ^Reepirations. 
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sitive to adrenaline. It contracts enormously -witli moderate 
doses and very distinctly with minute doses. 

The intravenous injection of adrenaline provokes retraction 
of the nictating membrane, elevation of the eyelid, exophthalmos 
and dilation of the pupil (LcAvandowsky, 1898). Cardaissin 
has no such effects. 

Secretion of saliva from the submaxiUary gland is produced 
by the intravenous injection of adrenaline, similar to that caused 
by excitation of the cervical sympathetic. It causes an abnormal 
floAv in the cat (Langley, 1901). Cardaissin does not increase 
the salivary secretion of a normal eat. 

According to Schafer and Herring (1906) adrenaline has 
a marked effect on urinar}’ excretion and the kidneys. Cardais- 
sin has not. 

In man the subcutaneous injection of 0.5 to 1.5 mgm. of 
adrenaline causes. Avithin a feA\' minutes pallor of the face and 
extremities, produced by peripheral vaso-constriction (Laroche 
and Richard, 1921). Cardaissin causes the face to become flushed 
and gives no signs of vaso-constriction. 

Blum (1901) found that if adrenaline Avas injected sub- 
cutaneously, it caused glycosuria. Cardaissin does not. 

Cardaissin and adrenaline differ in their physical and 
physiological properties Avith the exception that they both 
accelerate the isolated heart. 

DISCUSSION 

The results reported here probably do not Avarrant a full 
discussion ; hoAvever, it might be AA^ell to say a feiv Avords regard- 
ing the preliminary augmented effect of Cardaissin. Apparently 
the first dose injected into an animal accelerates the heart rate 
far more than do succeeding doses. A possible explanation is 
that the Cardaissin stimulates the medulla of the suprarenal 
gland, thus augmenting the effect caused by the injection. The 
vacuolation of the adrenal medulla bj* an overdose tends to 
corroborate this hypothesis. 

That Cardaissin is fairlj' pure is demonstrated by its con- 
stant physiological action. Fortunately, also, it can be steril- 
ized and, so far as can be judged by one experiment, is quite 
safe to use in man. 
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SUMMARY 

1. A new substance called Cardaissin has been extracted from 
the suprarenal gland. 

2. The method of extraction is briefly described. 

3. It accelerates the heart rate. It does not affect any other 
organ with the possible exception of the adrenal medulla. 

4. Cardaissin and adrenaline differ in their physical and physi- 
ological properties except that both accelerate the rate of 
the isolated heart. 

5. Cardaissin, while markedly accelerating the heart in, the 
absence of salts, heat or oxygen, cannot take the place of 
these essentials for muscular activity. 

6. Cardaissin counteracts the cardiac depressant action of 
chloroform, morphine, strychnine and pilocarpine. 

7. The minimal dose varies in different animals, probably 
increasing with their weights. 

8. By means of fractional injections at properly timed inter- 
vals, Cardaissin can be used to accelerate the heart mod- 
erately over long periods of time. 

9. A single large dose accelerates the heart rate to a fatal 
extent. 

10. Cardaissin accelerates the heart rate of man. It has no 
harmful effects (one case). 

I wish to take this opportunity of thanking President Mur- 
ray and the Board of Governors for their hospitality in allowing 
me to do this research at the University of Saskatchewan; Dr. 
T. Thorvaldson, Professor of Chemistry, for his sympathetic 
reception and many kindnesses; Dr. S. Hadwen, Professor of 
Animal Diseases, who kindly allowed me the free use of labora- 
tory and animals ; Dr. W. F. Emmons of Vancouver, B. C., for 
his technical advice during the earlier experiments, and Mr. 
Murdo Cameron of Regina, Saskatchewan, Canada, who has 
financed this research. 
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IN TUBERCULOSIS 

THE PANCREAS AND TUBERCULOSIS; IN GUINEA- 
PIGS AND IN ALBINO RATS 

LOUISE G. ROBINOVITCH 

From the Laboratories of the Colorado State School of Mines 
GOLDEN, COLORADO 

and 

GEORGE W. STILES, Jr. 

Associate Bacteriologist, U. S. Bureau of Animal Industry 
DENVER, COLORADO 

In the first studj-- of the pancreas and tuberculosis, published 
in this Journal (1) it was brought to notice that the pancreas is 
seldom attacked by tuberculosis infection in guiena-pigs or in 
cattle, even when the spleen, liver, lungs and other organs are 
infected. In the conclusions it was stated that the pancreas 
seemed to have a defensive agent or agents of its own secretion 
that hydrolyze then saponify the waxy or protective coating of 
the tubercle bacillus ; that one of the defensive agents is steap- 
sin or lipase ; that endocrine agencies may also help to destroy 
the tubercle bacillus. These deductions w'ere drawn from a 
former study (2) in wiiich it was pointed out that a filtrate 
from an extract of pancreas containing lipase with the accom- 
panying homones to a small extent, was a hydrolyzer of the 
wmxy or fatty coating of the tubercle bacillus when tested in 
vitro; the time required to accomplish this was proportional to 
the concentration of the lipa.se in the filtrate. Since the date 
of that publication a more concentrated lipase has been secured 
that acts quicker and without a co-hydrolyzer. The following is 
done to obtain a good test : A suspension of tubercle bacilli, free 
from clumps, say five ce. of suspension, is poured into an Biien- 
meyer flask ; the filtrate is alkalinized immediately before using 
to the degree usually found in nature wiien the bile mixes with 
the pancreatic juice before attacking fats of food; by test the 
Ph. value is 8.17 ; five ee. of the alkalinized filtrate is poured 
into the Eiienmeyer flask ; the mixture is w’ell shaken ; after one- 
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half minute a loopfizl of this mixture is smeared on a slide and 
examined; no acid-fast rods are found — if the filtrate is properly 
prepared, its physical chemistry respected and the alkalinization 
properly done, either n-itii bile salts or with carbonate or bicar- 
bonate of sodium. If this mixture is kept from two to four hours 
then injected into guinea-pigs, the animals escape infection. The 
suspension of tubercle bacilli .not treated with the lipase, when 
examined, shows numerous tubercle bacilli present. 

Guided by the effect of the lipase on the tubercle bacilli the 
idea was conceived that if pancreatic deficiency is the cause of 
development of tuberculous infection in the living being, then 
an artificial supply or replenishment of lipase in the living being 
should act as a preventive of tuberculosis. Accordingly, one 
hundred guinea-pigs were given weekly injections of the alkalin- 
ized filtrate of lipase, 1 ee. at a dose, during a period of from 
eight to ten months ; the effectiveness in vitro of the filtrate used 
was unquestionable when tested as explained. 

A test was then made to find out how much this artificial 
replenishment of lipase reacted on injections of tubercle bacilli 
into animals. January 23, 1926, all these guinea-pigs that had 
had injections of the filtrate, as well as an additional hundred 
guinea-pigs not so injected with lipase, were put to the test. The 
two hundred guinea-pigs were injected with an emulsion from a 
lymphatic gland degenerated Avith tuberculosis; the gland was 
taken from a reactor cow “condemned” for tuberculosis. 

Some of the animals were injected intra-abdominally, others 
hj-podermically, on the iuued side of the thigh, and still others 
intra-tracheally by way of the nasal passages. A few days after 
these injections a number of guinea-pigs died ; it was found that 
the tissue emulsion contained bacteria and that these were germs 
of hemorrhagic septicaemia. An autogenous bacterin was made 
of these organisms; all the remaining guinea-pigs were injected 
with the bacterin, 1 ec. being the dose used. All the animals 
injected intra-abdominally died, and the rest looked as if they 
could not survive; but some recovered from the hemorrhagic 
septicaemia ; in due coiu’se of time some began to show infection 
udth tuberculosis. Bearing in mind the resistance of the pan- 
creas to tuberculosis the pancreases of the autopsied guinea-pigs 
were weighed. The spleen was also weighed in some cases; the 
spleen in a normal guinea-pig should weigh less than the pan- 
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ereas. But in aente infections tlie spleen becomes enlarged; this 
is especially •well marked in tuberculosis. 

A search in the literature was made to find some data on the 
status of the pancreas as regards its weight; little information 
was found; Gray’s Anatomy, 21st edition, p, 1209, states that 
the human pancreas varies from 60 to 100 grams; Mathews 
Physiological Chemistry, 3d edition, p. 390, states that in the 
human adult the pancreas weighs about 87 grams. An ex- 
haustive study of organ weights of normal rabbits covers a 
period of many years and was made at the Rockefeller Institute 
(3). Various organ weights are given; the spleen, liver, lungs, 
brain, kidneys, even of the deep cervical lymph nodes, mesen- 
teric lymph nodes, ]iypoph.vsis, pineal gland and others ; but the 
pancreas is not mentioned. 

In this study the weight of the pancreas in relation to the 
body weight seems to be of essential importance as will be shown 
below; there seems to be an intimate relationship between the 
weight of the animal’s body and that of its pancreas, — as regards 
the animal’s susceptibility to tuberculosis; an adequate pancreas 
seems to go hand in hand with lipase sufficiency in the tissues ; 
this lipase sufficiency acting as a protective agent of the animal 
against infection with tubercle bacilli. It goes without saying 
that a large pancreas must also be of good functional activity. 

Table No. 1 gives weights of the pancreas of a feu’' of the 
control guinea-pigs that suiwhmd infection with hemorrhagic 
septicaemia but later developed tuberculosis; in the table the 
avenue of infection is designed “thigh,” or “trachea.” 


Table I 

Table No. I — Guinea-Pig Controls that Died of Tuberculous 
Infection. Series of Januaiy 23, 1926. 



Body 


Pancreas 

Spleen 


Weight 


Weight 

Weight 

No. 

Grams 

Site of Infection 

in Gi'ams 

Grams 

1 

605 

<1 

. 0.907 

10 times normal size 

2 

510 

Thigh 

. 1.201 

5 times normal size 

3 

795 

Thigh 

. 1.410 

5 times normal size 

4 

595 

Thigh 

. 0.800 

6 times normal size 

5 

536 

<2 

. 1.395 

4 times normal size 

6 

680 

Thigh 

, 1.550 

3 times normal size 

7 

686 

Thigh 

. 1.560 

5 times normal size 
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Body 


Pancreas 

Spleen 


Weight 


Weight 

Weight 

No. 

Grams 

Site of Infection 

in Grams 

Grams 

8 

953 

Thigh 

. 1.510 

4 times normal ske 

9 

800 

1 

. 1.520 

4 times normal size 

10 

757 

Thigh 

. 2.450 

4 times normal size 

31 

780 

Thigh 

. 1.212 

5 times normal size 

12 

526 

Trachea 

. 0.421 

20 times normal size 




severe case 

33 

890 

Thigh 

. 1.901 

4 times normal size 

14 

797 

Trachea 

1.570 


15 

665 

Trachea 

. 1.575 

<i 

16 

550 

Thigh 

.. 0.900 

enormous size 




severe ease 

17 

532 

Trachea 

. 0.950 

6 times normal size 

18 

542 

Trachea 

.. 1.120 

6 times normal size 

19 

750 

Trachea 

.. 1.365 

4 times normal size 




severe infection 

20 

765 

Thigh 

.. 2.020 

mild infection 

21 

680 

Thigh 

.. 1.900 

3 times normal size 




mild infection 

22 

690 

Thigh 

.. 0.950 

5.200 grams 




severe infection 

23 

755 

Trachea 

.. 1.820 

4.720 grams 

24 

975 

Abdomen 

.. 1.800 

5.200 gi’ams 




severe case 

25 

690 

Trachea 

.. 1.000 

9.000 grams 




severe ease 

26 

702 

Trachea 

.. 0.900 

9.000 grams 




severe case 

27 

747 

Trachea 

.. 2.320 

3.700 ; mild case 

28 

625 

Thigh 

.. 0.785 

8.820 ; severe case 

29 

890 

Thigh 

.. 1.450 

5.670 ; severe case 

30 

412 

Thigh 

.. 0.335 

8.850 ; severe ease 

31 

470 

Thigh 

.. 0.565 

10.300 ; severe case 

32 

945 

Thigh 

.. 1.310 

4.310 

33 

700 

Thigh 

.. 1.450 

2.500 ; mild case 

34 

581 

Thigli 

.. 0.850 

7.250 ; severe case 

35 

467 

Thigh 

.. 1.000 

1.900 ; mild ease 

36 

700 

Trachea 

- 0.910 

4.550 ; severe case 
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The average weight of pancreas of these gninea-pigs is about 
0,188 grams per 100 grams of animal. 

Some of the controls escaped tnbereulons infection; and 
control No. 40 was autopsied December 12, 1926, or almost eleven 
months after injection. The weights of the pancreases of these 
controls are given in table No, II. 

Table II 


Table No. II, — Controls that escaped tnbereulons infection. 



Body 


Pancreas 

Spleen 


Weight 


Weight 

Weight 

No. 

Grams 

Site of Infection 

Grams 

Grams 

37 

995 

Trachea 

7.120 

0.500 

38 

880 

Thigh 

•2.450 

0.450 

39 

813 

Trachea 

3.170 

1.210 

40 

1151 

Trachea 

9.655 

0.955 


The weight of the pancreas of guinea-pig No. 37 is large; 
that of No. 40 is unusually large. 

A few more control guinea-pigs survived; they are v’ell 
at the date of this writing. 

The suiwival of the control guinea-pigs ulthout shou’ing any 
trace of tuberculosis in their organs brings us to the question 
of so-called “immune” guinea-pigs. Searching the literature on 
this subject we find little to help in this study. Krause (4) pre- 
sents a detailed studj'', but his point of search is not similar to 
ours; the immunity studied here is that in relation to the pan- 
creas and its weight in proportion to the animal’s body. "Wlien 
we consider the weight of the pancreas of the guinea-pigs that 
escaped tuberculous infection, as will be shovui in Table IV, 
rhe subject of the pancreas and its weight in relation to body 
weight appears to he important. But before citing that table 
it is well to consider a group of guinea-pigs of this series that is 
intermediary between the severely infected controls, cited in 
Table I, and those of the animals that completely escaped tuber- 
culous infection, or the so-called “immune” guinea-pigs, cited 
in Table No. IV. 
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Table No. III.— Guinea-Pigs ; Series of January 23, 1926. 
These animals had had weekly injections of lipase filtrate dur- 
ing a period of from eight to ten months, then were infected 
with tissue emulsion from a reactor cow that was also a cari'iei 
of hemorrhagic septicaemia ; the animals survived infection Avith 
hemorrhagic septicaemia but died of tuberculous infection. 


Body Pancreas 

AVeight AVeight 

No. Grams Site of Infection Grams 


Spleen 

AVeight 

Grams 


1 

910 

Trachea ... 

2 

690 

Trachea ... 

3 

975 

Trachea ... 

4 

870 

Trachea ... 

5 

735 

Trachea ... 

6 

927 

Trachea ... 

7 

757 

Trachea ... 

8 

800 

Thigh 

9 

912 

Thigh 

10 

815 

Thigh 

11 

770 

Thigh 

12 

665 

Thigh 

13 

835 

Thigh 

14 

660 

Thigh 

15 

652 

Thigh 

16 

909 

Thigh 

17 

820 

Thigh 

18 

940 

Thigh 

19 

910 

Trachea .. 

20 

1110 

Trachea .. 

21 

875 

Thigh 

22 

632 

Thigh 

23 

687 

Thigh 

24 

942 

Thigh 

25 

785 

Trachea .. 


1.900 Large 

1.460 Large 

2.700 Large 

2.000, mild case ? 

1.450 ? 

2.152 7 

1.610 7 

2.170 7 

1.720 7 

1.955 7 

3.350 7 

1.390 7 

1.400 ? 

1.000 7 

1.180 7 

2.225 7 

1.520 7 

2.480. 7 

2.820, mild case 1.670 

2,835, mild case 2.630 

1.750 7 

0.850, severe case 7.560 

1.410, severe case 6.000 

1.900, severe ease 5.500 

2.790, mild case 5.820 


The average weight of pancreas per 100 grams of body 
weight of these guinea-pigs is about 0.233 grams. 
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We have now come to the group of guinea-pigs that had had 
injections of lipase and escaped infection with tuberculosis. Tis- 
sue emulsion from some of the autopsied animals was injected 
hypodermically into control guinea-pigs; these controls are alive 
and apparently well at the date of this winting. Table IV shows 
the weights of the pancreas and' body of this group. 

Table IV 

Table No. IV. Guinea-pigs; Series of January 23, 1926. 
These animals had had weekly injections of 1 cc. of filtrate of 
lipase during a period of from eight to ten months; they were 
then injected with tissue emulsion fx-om a reactor cow “con- 
demned ’ ’ for tuberculosis ; this cow was also a carrier of hemor- 
1 ‘hagie septicaemia. The guinea-pigs were severely infected with 
hemorrhagic septicaemia but escaped infection with tuberculosis. 



Body 


Pancreas 

Spleen 


Weight, 


Weight, 

Weight, 

No. 

Grams 

Site of Injection Grams 

Grams 

1 

1090 

Trachea 

5.520 

.No record 

2 

1236 

Trachea 

4.425 

0.855 

3 

1270 

Trachea 

6.500 

1.300 

4 

1125 

Thigh 

3.600 

2.640 

5 

972 

Trachea 

3.860 

1.290 

6 

1111 

Tx’achea 

5.600 

1.400 

7 

1196 

Trachea 

4.595 

1.060 

8 

1068 

Thigh 

5.035 

1.470 

9 

855 

Thigh 

2.570 

1.940 

10 

1180 

Trachea 

4.400 

0.700 

11 

901 

Trachea 

3.620 

1.260 

12 

912 

Tracliea 

3.400, peixunionia. 

2.220 

13 

772 

Trachea 

6.000 * 

0.760 


Died while giving birth to her four young. 

The average weight ol.panci’eas in this table is about 0.431 
grams per 100 grams c,if guinea-pig. 

Reviewing the xveij gilts of panei-eases presented in the tables, 
xve have the following : ’ The conti’ols that died of severe tubercu- 
lous degeneration of tl heir organs shoxv an average of 0.188 grams 
of pancreas per 100 '■ grams of body xx’cight; the intermediaxy 



ROBINOVITCH AND STILES 


609. 


group of animals, that had had injections of lipase previous to 
the infection, show an average of pancreas weight of 0.233 grams 
per 100 grams of body weight; the tuberculous degeneration of 
this group was less marked as compared with the severe tuber- 
culous degeneration found in the controls autopised at about 
the same time; while the group of guinea-pigs that had had 
lipase injections and escape tuberculous infection showed an av- 
erage weight of pancreas of about 0.431 grams per 100 grams 
of body weight. 

"Work is yet to be done to determine the role played by the 
injections of lipase during a prolonged period of time : do these 
injections act simply as replenishers of lipase content in the 
tissues ? Do they stimulate the pancreas to more energetic func- 
tions as regards the lipase output? Is s\ich stimulated produc- 
tion of lipase started in the tissues themselves ? 

TUBEKCULOSIS IN THE AiBINO RAT 

The study of tuberculosis in the albino rat. seems to confirm 
the correlation of the pancreas and tuberculosis. It has been 
difficult to obtain all the literature on tuberculosis in the albino 
rat; but the work of Gloyne and Page (5) presents a scholarly 
study of the question ; it shows that this animal does not contract 
tuberculosis ; but tissue emulsion fi’om such injected albino rats 
causes tuberculosis in the guinea-pig. Ornstein and Steinbach 
(6) repeated the above tests and confirm the results. Our tests 
M^ere made August 9, 1926 ; a number of albino rats were injected 
hjTJodermically, on the inside of the thigh, uilh 1/10 milligram 
of virulent bovine tubercle bacilli ; twenty guinea-pigs were simi- 
larly injected as controls ; the puncture made by the hypodermic 
needle quickly healed in the albino rats ; but all the guinea-pigs 
developed tuberculous ulceration and suppuration at the site of 
injection; the suppuration persisted in spite of repeated daily 
irrigations with carbolic acid solution; all the guinea-pigs de- 
veloped severe generalized tuberculosis ; but the albino rats did 
not show any evidence of tuberculous infection. Sections of their 
tissues were made bj’- the assistant pathologist of the Colorado 
Agricultural College, Fort Collins, Colorado. Dr. 'William H. 
Feldman; his findings agree with those of Gloyne and Page. 
Table No. Y presents the weights of the pancreas and body of 
some of the injected albino rats of our series. 



610 


THE PANCREAS AND TUBERCULOSIS 


Table V 

Table No, V. Albino rats, males, series of August 9, 1926, 
injected hypodermically, on the inside of the thigh, with 1/10 
milligram of tubercle bacilli, virulent bovine type. Chloro- 
foi’med November 20, 1926. 



Body 

Pancreas 

Spleen 


Weight, 

Weight, 

Weight, 

No. 

Grams 

Grams 

Grams 

11 

167 

0.585 

0.495 

12 

105 

0.485 

0.565 

13 

197 

0.640 

0.730 

14 

195 

0.830 

0.720 

15 

232 

0.770 

0.830 

16 

147 

0.680 

0.630 

17 

140 

0.555 

0.630 

18 

228 

0.870 

0.850 

19 

224 

0.825 

0.840 

20 

229 

0.885 

0.840 

21 

230 

1.400 

0.740 

22 

195 

0.650 

0.690 

23 

221 

0.840 

0.630 

24 

193 

0.800 

0.600 

25 

200 

0.800 

0.705 

26 

205 

0.885 

0.675 

27 

217 

1.900 

0.755 

28 

212 

0.810 

0.710 

29 

190 

0.755 

0.705 

30 

200 

0.820 

0.750 

31 

205 

1.850 

0.710 


The average pancreas weight is about 0.451 per 100 grams 
of body weight. 

Compare the weight of the pancreas of these albino rats with 
the weight of the pancreas of the control guinea-pigs that died 
with severe tuberculous degeneration ; the average weight of pan- 
creas in those guinea-pigs is about 0,188 grams per 100 grams 
of body weight ; but in the albino rats, that are immune to tuber- 
culous infection, we find an average of about 0.451 grams of 
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pancreas per 100 grams of body weight; it seems logical to think 
that the pancreas — its weight and its funetional performance — 
is intimately related to the reaction to the tubercle bacillus in 
the living being. 

We claim, on the strength of the facts adduced here, that 
the lipase in the tissues and the pancreas is a factor, if not the 
chief factor, in preventing the tubercle bacillus from infecting 
the albino rat ; the supply of lipase in this animal is apparently 
of sufficient amount and steady supply to affect adversely the 
protective coating of the tubercle bacillus. The bacillus remains 
acid-fast, but it does not cause infection; the logical conclusion 
seems to be that the tubercle bacillus in the albino rat is com- 
parable to the attenuated tubercle bacillus; such a bacillas is 
acid-fast, but remains harmless in some animals. In our own 
experience we “lost” several large series of guinea-pigs injected 
with tubercle bacilli that were supposed to be virulent, but were 
attenuated bacilli. Our guinea-pigs escaped infection. 

The difference between the attenuated tubercle bacillus in 
the cultures as above related and that in the albino rat is the 
following; In the albino rat the bacillus is maintained attenu- 
ated; and it is maintained so apparently by the lipase in the 
tissues; but as soon as the bacillus is injected into the highly 
susceptible guinea-pig, with its natural pancreatic deficiency — 
in the majority of eases — the bacillus gathers strength and causes 
tuberculosis in the guinea-pig. 

In gninea-pigs there is a marked fluctuation in the weight 
of the pancreas of different animals: Compare the weight of 
pancreas of Table No. I, about 0.188 grams ; that of Table No. 
II, about 0.233 grams, and that of Table No. TV, about 0.431 
grams. But this fluctuation of pancreas weight does not seem 
to exist in the albino rat ; for the sake of comparison a table of 
weights of pancreas of a few normal female rats is given below : 

Table VI 

Table No. VI. Normal Albino Eats, Females; Separated 
from tlie Males about Pour Months. 
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Body 

Pancreas 

Spleen 


Weight, 

Weight, 

Weight, 

No. 

Grams 

Grams 

Grams 

82 

200 

0.800 

0.970 

33 

173 

0.560 

0.670 

34 

145 

0.545 

0.520 

35 

173 

0.760 

0.580 

36 

145 

0.640 

0.580 

37 

184 

0.650 

0.610 

38 

167 

0.580 

0.580 

39 

156 

0.650 

0.600 

40 

147 

0.500 

0.800 

41 

162 

0.695 

0.725 

42 

163 

0.730 

0.625 

43 

136 

0.560 

0.505 

44 

164 

0.980 

0.610 

45 

164 

0.650 

0.600 

46 

170 

0.560 

0.580 

47 

133 

0.650 

0.320 

48 

151 

0.840 

0.610 

49 

158 

0.820 

0.650 

50 

140 

0.660 

0.640 

51 

160 

0.850 

0.590 

52 

150 

0.840 

0.650 

53 

166 

0.570 

0.440 

54 

159 

0.570 

0.370 

55 

140 

0.540 

0.385 

56 

136 

0.600 

0.485 

57 

158 

0.550 

0.530 

58 

136.5 

0.590 

0.320 

59 

131.5 

0.590 

0.320 

60 

141.5 

0.530 

0.510 

61 

191.5 

1.100 

0.850 


The average weight of pancreas of these female albino rats 
is abont 0.429 grams per 100 grains of body weight. 


CONCLUSIONS 

1. In a previous study of the pancreas and tuberculosis, pub- 
lished in this journal, it was brought to notice that it was a rare 
thing to find the pancreas infected with tuberculosis. 
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2. The defensive agent of the pancreas against tubercu- 
losis seemed to he the lipase of the pancreas. 

3. Gnmea-pigs injected with emulsion of tubercle bacilli 
reacted in different ways: those that had a pancreas of small 
weight in relation to their body weight succumbed to severe 
tuberculous infection; but a marked percentage of the guinea- 
pigs that had a larger pancreas escaped infection. 

4. The control guinea-pigs that succumbed had about 0.188 
grams of pancreas per 100 grams of body weight; while those 
that escaped infection showed 0.431 grams of pancreas per 100 
grams of body weight. 

5. The guinea-pigs with the larger pancreas had weekly 
injections of lipase. To what extent these lipase injections acted 
as a preventive of infection is to be studied later. 

6. "We made tests of injecting albino rats with tubercle 
bacilli; our results are similar to those obtained by other work- 
ers : The albino rats did not contraet tuberculosis. 

7. The albino rat has a large pancreas, — about 0.451 grams 
per 100 grams of body weight in animals examined by us; in 
the females examined we found 0.429 grams of pancreas per 
100 grams of body weight. 

8. "We believe that the albino rat is protected against infec- 
tion with tuberculosis by virtue of a large amount of lipase in 
its tissues. 

9. The tubercle bacillus remain acid-fast but harmless in 
the albino rat, probably because the lipase sufficiency in its 
tissues maintains the germ in an attenuated form. 

Dr. Robinovitch takes great pleasure in expressing her 
thanks to the chief of fiield work, U. S. Bureau of Animal In- 
dustry, Dr. W. E. Howe, for supplying her noth the pancreas 
glands used in these tests. 

She also feels deeply indebted to the president of the School 
of Mines, Dr. M. P. Coolbaugh, for granting her facilities at 
the school needed in her research. 

She feels indebted to Dr. William H. Feldman for making 
a pathological study of the tissues of the albino rats. 
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Book Reviews 


The Endocrine Organs. 2nd. ed. Part II. Sir E. Sharpey- 
Scliafer, 1926. Longmans, Green and Co., Ltd., London, pp. 
177-418. 

For anyone who is familiar with the first edition of this 
well known treatise or with Part I of the second edition, a mere 
announcement of the appearance of this volume will suffice. 
For claritj' of style, inclusiveness of scope, balance and timeli- 
ness this work is the most satisfactory treatment of Endocrinol- 
ogy in the English or perhaps any other language. 

The text is divided into 36 lectures covering the pituitary 
and pineal glands, the alimentary canal, the pancreas and the 
sex glands. 

The illustrations are plentiful and well selected. The bibli- 
ography is remarkably complete for a book of this size and is 
thoroughly cosmopolitan. Convenience is subserved by print- 
ing the references, often annotated, as foot notes. The occa- 
sional use of the form “op. cit.,” however, rather than repeti- 
tion of the reference is somewhat annoying to the reader, who 
must thumb hack to pick up the original. 

A four-page preface serves to correct certain mistakes in 
Part I and to add various important data that have appeared 
since the publication of that Part. 

The Thyroid Gland. Charles H. Mayo and Henry W. Plum- 
mer, 1925. The C. V. Mosby Co., St. Louis, pp. 83. 

This book is made up of the two Beaumont Foundation lec- 
tures for 1925 (Detroit). The first lecture — on goiter — ^by Dr. 
Mayo is a compilation that is valuable chiefly as indicating what 
data this well known authority considers most important. Other- 
wise it embodies little that is not to be found as well presented 
in several previous works. The most satisfactory section is the 
historical introduction. It appears that the operative treat- 
ment of goiter began considerably earlier than is usually recog- 
nized. There were 126 eases known up to 1861. 

Dr. Plummer’s lecture on “The Function of the Thyroid 
Gland” is a much more original work. He develops in a fasci- 
nating way the conceptions which finally led him to institute 
the iodine treatment of exophthalmic goiter. His main thesis 
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is tliat “Tliyroxin is active in nearly all or all tlie cells of the 
body” and that it is “a catalsdie agent hastening the rate of 
formation of a quantum of potential energy available for trans- 
formation on excitation of the cells.” The liberty thus taken 
with the language of physical chemistry is unfortunate, but 
otherwise the whole lecture is admirable. It is pithy and nota- 
bly practical. The danger is failing to make a proper differ- 
ential diagnosis betu'een true liyperthju'oidism and exophthalmic 
goiter is stressed and the differential points clearly emphasized. 
For anyone having to deal uuth the treatment of goiter patients 
this lecture i.s the most worth-while single article known to the 
reviewer. 

Goiter and Other Diseases op the Thyroid Gland. Arnold 
S. Jackson, 1926. Paul B. Hoeber, Inc., New York, pp. 350. 

One surmises that the author has set out to put as much 
practical information as possible into 350 pages. The fir.st 50 
pages are rather negligible, amounting to a patchy, inadequate 
treatment of such topics as anatomy, physiology, geographical 
distribution, etc. 

Beginning with the chapter on classification and diagnosis, 
the book become.s much more satisfactory. Tlie author frankly 
states that the work is colored bj’- three years’ experience at the 
Mayo Clinic, but it contains much that is based on personal ex- 
perience. That there existed any pressing need for another 
book on goiter is doubtful, but, having been written, it can be 
recommended as a valuable addition to the list. It is clear in 
style and well illustrated, mostly ivith photographs. The vari- 
ous operative procedures are especially well pictured. 

The book closes with a good ten-page bibliography and ex- 
cellent indexes. 
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Relation of epinephrine response to temperature and rhythmic vigor. 
Barlow (O. W.) & Sollmann (T.). J. Pharmacol. & Exper. Therap. 
(Balt.), 1926, 28, 325-3S9. 

Increased temperature of the perfusate increases the rate and 
amplitude of the perfused frog heart. The response to epinephrine, 
within limits, increases with temperature, in a relation which the 
authors term "augmented summation.’’ This response is not due 
to increased reaction velocity but to increased excitability of the 
heart. — C. I. R. 

The effect of adrenalin administered orally. Brems (A.), Acta nied. 
Scand. (Stochholm) , 1926, 64, 69-90; Abst. Chem. Absts. 20, 
3743. 

Adrenalin administered orally in 4 mgm. doses produces a 
marked rise in blood sugar, but fails frequently to cause a rise in 
the blood pressure. Not infrequently it actually causes a drop in 
pressure. 

Studies on the conditions of activity in endocrine glands. XX. The 
influence of motion and emotion on medulliadrenal secretion. 
Cannon (W. B.) & Britton (S. B.), Am. J. Physiol. (Balt ), 1927, 
79, 433-465. 

The evidence for and against emotional stimulation of meduili- 
adrenal secretion is reviewed and the desirability of securing fur- 
ther evidence is made clear. The advantages of the lasting prepara- 
tion of the denervated heart are pointed out: the acceleration is 
slight (about 10 beats per minute or fewer), if thyroid, hepatic and 
medulliadrenal factors are excluded; the faster heart beat which 
occurs when medulliadrenal secretion alone is admitted to action 
and is stimulated justifies the use of the heart as an indicator of an 
increase of that secretion; the denervated heart permits a graphic 
record to be made which displays the latent period, the peak of 
activity, and the gradual subsidence of the humoral response; the 
observations may be repeated again and again on the same animal 
under normal conditions; control test can be made on the same 
animal after inactivation of the adrenals by removal of one and 
denervation of the other; and, the increased heart rate can reason- 
ably be interpreted as a rough measure of the increase of adrenin 
in the blood, for the faster circulation which would accompany in- 
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creased secretion of adrenin would be unfavorable rather than favor- 
able to its causing the cardiac acceleration. Minor movements of 
the cat with denervated heart, such as extending the legs or turn- 
ing the body, were accompanied by increases of heart rate of 5 to 
10 beats per minute; walking made the rate faster by 10 to 20 
beats. The average increase in 27 tests was 15. No signs of emo- 
tional disturbances were noted. After adrenal inactivation the same 
activities were accompanied by very slight acceleration or none at 
all — the average in 23 tests was 1 beat per minute. Emotional ex- 
citement, such as may be aroused by bringing near the cat a bark- 
ing dog, or by restraining the animal in a holder, and manifested 
by erection of hairs and minor movements (e, g., hissing, snarling, 
retraction of the ears, baring of the teeth, or restless twitching of 
the tail) was accompanied by a faster heart rate. The increment 
varied roughly between 16 and 30 beats in the presence of the bark- 
ing dog and between 10 and 35 beats during restraint in the holder. 
The average rise in 45 tests was 22. The variations of rate corre- 
sponded with variations in other signs of emotional reaction. After 
inactivation of the adrenal glands repetition of the same conditions 
with the same animals induced only minor accelerations, or none 
at all, or, in some instances, a small decrease of heart rate. The 
average in 39 tests was 2. Great emotional excitement plus vig- 
orous activity, brought about by letting a dog bark at the cat when 
caged, or by causing the cat to struggle in the holder, though it 
lasted only a minute or less, caused the heart rate to increase, in 
the former condition between approximately 40 and 80. The aver- 
age rise in 53 tests was 49. After the medulliadrenal factor had 
been excluded, the rise of rate was usually 8 beats or fewer, and 
in some tests the heart worked more slowly after the struggle than 
before. The average rise in 43 tests was 5. After a cat has been 
caged and excited by a barking dog outside, the disturbance thus 
induced may persist for 20 or 25 minutes, although the animal 
meanwhile is resting quietly on a cushion. — ^Author’s Abstract. 

Studies on the conditions of activity in endocrine glands, XXI. The 
role of adrenal secretion in the chemical conti*ol of body tempera- 
ture. Cannon (W. B.), Querido (A.), Britton (S. W.), & Bright 
(E. M.), Am. J. Physiol. (Balt.), 1927, 79, 466-507. 

To indicate increased secretions of adrenin the completely de- 
nervated heart was employed. Since the thyroid gland and the 
liver were likewise denervated, the adrenal medulla alone was left 
as a factor capable of causing, humorally, a faster heart beat. The 
animals thus prepared lived normally in the laboratory. The first 
test applied was exposure of the animals to a cold environment. 
Under these conditions, with no emotional element or struggle in- 
volved, the rate of the denervated heart increased between 18 and 
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33 per cent. After the right adrenal gland was removed and left 
was wholly denervated, the same test on the same animals caused 
the heart rate to decrease. The second test was the establishment 
of a heat debt by introducing a known amount of cold water (be- 
tween 0° and 1°) into the stomach — a method which is easily avail- 
able at any time and, with fairly uniform environmental tempera- 
ture, is satisfactorily quantitative. The heat debt established in 
cats varied between approximately 1500 and 2000 small calories 
per kilo. There was an initial disturbance of the heart rate due to 
giving the water, but after that subsided to a plateau, the eleva- 
tion of rate ranged between 23 and 28 per cent. This increased 
heart rate may continue for an hour or more. When equal amounts 
of warm water (between 31” and 34°) were given, the increased 
rate disappeared in fifteen minutes or less. After the adrenal 
glands had been rendered inactive the test with cold water on the 
same animals caused only slight acceleration and in some instances 
depression of the heart rate. From these observations the con- 
clusion is justified that conditions which would naturally cause a 
lowering of body temperature induce an increased discharge of 
adrenin into the circulation. The evidence that secreted adrenin 
has a calorigenic action is reviewed and two types of experiment 
are proposed to demonstrate its service to the organism — a, its re- 
lation to shivering, and b, its effect on metabolism in the absence 
of shivering. When the heat debt is large (1000 small calories 
per kilo or more, with the water at 1°) and the room temperature 
is about 20“ it is commonly met by two calorigenic agencies — in- 
creased output of adrenin and shivering. Although shivering coin- 
cides with the period of greatest medulliadrenal discharge, it is not 
a necessary condition for the discharge — it may be wholly absent 
though the heart rate is well accelerated. If in an environmental 
temperature of about 20° a heat debt of only 900 calories is to be 
paid, shivering occurs; and if it occurs, it is of short duration (3 
minutes). If now, the adrenal glands are put out of function, and 
a heat debt of 900 calories is established, shivering almost uni- 
formly occurs and may last for as long as 17 minutes. Thus when 
the heat-producing service of the adrenal medulla is lacking, the 
shivering mechanism is resorted to. Establishing a heat debt aver- 
aging 449 small calories per kilo caused in 22 observations on 11 
human subjects, an average maximal increase of metabolism of 
1G.4 per cent, with variations ranging upward as high as 38 per 
cent. These increases were not accompanied by shivering. The 
development of the peak of the metabolic rate averaged 23 minutes 
after the cold water was taken, and therefore was not due to the 
disturbance of taking the water. When an equivalent amount of 
warm water was taken the average increase of metabolism was 
only 3.1 per cent, and since the time of maximal increase occurred 
regularly in the first seven minutes of the experiment, it must have 
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resulted chiefly from the disturbance of taking the water. In one 
of our cases regularly and in others occasionally the heat debt in- 
duced a preliminary fall of metabolism which was followed by a 
rise often to a level well above that of the preliminary basal period. 
When shivering occurs it usually causes a marked and sudden in- 
crease of the metabolic rate, which may be as much as 60 or 90 
per cent above the basal. In cold surroundings a given heat debt 
causes a much greater increase of metabolism than in warm sur- 
roundings. These expei'iments have shown that the same conditions 
which increase adrenal secretion in lower animals increase metab- 
olism in man, and this without shivering. It is concluded, there- 
fore, that a disturbing heat loss evokes activity of the adrenal me- 
dulla and that the extra output of adrenin by hastening combus- 
tion, serves to protect the organism against cooling. The experi- 
ments of Voit and Rubner and of their opponents are discussed 
in the light of these experiments. The experiments reported ob- 
viously have an important bearing on the long-waged controversy 
over the question of true chemical augmentation of metabolism. 
They support the contention of Voit and Rubner that such a process 
exists in the body and they account for the mode of action of that 
process. — Author’s Abstract. 

Adrenalin treatment of chorea minor (Die homionale Behandlung 
der Chorea minor) . Duzar (J.), Monatschr. f. Kinderh. (Leipz.), 
1926, 31, 520. 

Children were injected with adrenalin to note effect in differ- 
ent conditions. When given in conjunction with bicarbonate of 
soda it seems to help the alkaline phase of adrenalin action and 
also makes it easier to take. Improvement in chorea was noted 
when the adrenalin pressure effect -wore off. The author cannot ex- 
plain the effect of the adrenalin but thinks that it acts on the vege- 
tative nervous system. He reports good results in a few days. His 
method is as follows; On the first day adrenalin chlorid, 1-1000 
mgm. 0.1, diluted with 1 cc. of physiological salt solution, is very 
slowly injected intravenously; repeat in the afternoon. During 
the day sodium bicarbonate, five to six tablespoonsful, is given in 
the food. The same procedure is carried out on the second and 
third days. On the fourth day one intravenous injection is discon- 
tinued and instead one subcutaneous injection of 1 cc. adrenalin 
without saline is given in the afternoon and as improvement con- 
tinues this is changed to two subcutaneous injections. The bicar- 
bonate is continued throughout the treatment. — M. B. G. 

Adrenalin tetany. Duzar (J.) & Hensch (W.), Jahr. f. Kinderh. 
(Leipz.), 1926, 04, 142-149, 

Fourteen children between the ages of 12 and 14 years were 
studied. Intravenous injections of large doses of adrenalin alone 
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were followed by intense pallor, headache, decreased and then in- 
creased respiratory rate, nausea, coughing, salivation, increased 
blood pressure and bradycardia. No tetany was observed. Simple 
hyperventilation for 8 to 10 minutes produced tetany spasms in 
hands and fingers, carpopedal spasm, painful cramps, itching and 
sometimes opisthotonus. Facial tetany was one of the last symp- 
toms to appear. The administration of adrenalin increased the 
action of the hyperventilation by causing the symptoms to appear 
earlier and stronger. The blood pressure was lowered by hyper- 
ventilation but increased by a subsequent injection of adrenalin. 
An injection of adrenalin following hyperventilation produced hy- 
perglycemia in the majority of cases. The injection of adrenalin 
alone in latent idiopathic tetany without hyperventilation produced 
mild carpopedal spasms. The action of adrenalin cannot be ex- 
plained entirely on the basis of a peripheral action. If hyperventi- 
lation tetany is produced by increased muscle tonus and Increased 
by adrenalin, then this artificial tetany may be of some therapeutic 
value in conditions of pathologically changed muscular tone. This 
has been tried by the authors in chorea with good results. In 
chorea instead of hyperventilation, a similar situation was pro- 
duced by the administration of large doses of sodium bicarbonate, 
which resulted in an alkalosis, and then adrenalin was administered. 
In place of tetany being produced there was an improvement in 
the pathological muscular tone and a resultant improvement in 
the chorea. — M. B. G. 

Adrenaline gluceinia and resiJirator.v metabolism. Erichson (K.), 
Ztschr. f. d. ges. exper. Med. (Berl.), 1926, 50, 637-648; Abst., 
Chem. Ahsts. 21, 128. 

The effect of adrenaline injected subcutaneously in 4 healthy 
men was indicated by an increase in consumption of oxygen and 
an increase in blood sugar. There was no parallelism between the 
increase of blood sugar following the injection of adrenaline and 
the respiratory quotient, as an expression of increased combustion 
of carbohydrates. In adrenaline glucemia there was no increase 
in acidity of the urine, indicating a combusion of carbohydrates. 
There was no increased carbohydrate combustion in adrenaline 
glucemia as in alimentary glucemia, and there is a similarity be- 
tween adrenaline and alimentary glucemia only during the first 
hour, before alimentary glucemia from dextrose has brought about 
increased combustion of carbohydrates. 

Phenomena following suprarenalectomy in dogs. Estrada (O. P.), 
Rev. de al Soc. Arg. de Biologia, (Buenos Aires), 1926, 2, 348; 
Abst. J. Am. M. Ass., 86, 66. 

The author observed the symptoms following the removal of 
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the suprarenale in dogs. An interval of from seven days to several 
months elapsed between the excision of the two glands. Local 
anesthesia with procaine hydrochloride and epinephrine proved ex- 
cellent as to subsequent by-effects. In spite of repeated bleeding 
and various injections and manipulations, the animals lived from 
30 to 136 hours. The earliest symptoms of suprarenal insufiBciency, 
occurring a few hours after operation, hypoglycemia; then came 
loss of appetite and increase in blood volume and in temperature. 
The blood pressure remained about normal almost to the end. 
Digestive disturbances, vomiting, diarrhea, etc., belonged to the 
later stage. Behavior changes were observed, the animals gradu- 
ally becoming docile and listless. Circulatory and nervous changes 
predominate when the survival is brief, and digestive and metabolic 
symptoms when it is otherwise. The necropsies showed conges- 
tion of the stomach, liver, spleen and especially the pancreas. The 
pancreatic congestion suggested a possible discharge of insulin. 

Inefficiency of pilocarpine upon energj' metabolism in the absence 
of the suprarenal capsules. Giaia (I.) & Chahovitch (X.), Compt. 
rend. Soc. de biol. (Par.), 1926, 182, 1292-1923; Abst. Chem. 
Ahsts., 21, 136. 

Experiments with rats show that pilocarpine does not raise the 
basal metabolism of the decapsulated animal. In the normal rat 
pilocarpine causes an increase of 2 or 3 times the basal metabolism. 

Pathogenesis of death from burns. Greenwald (H. M.) & Eliasberg 
(H.), Am. J. M. Sc. (Phila.), 1926, 171, 682. 

Two clinical cases of burns with hypoglycemia are reported. 
Experiments on 10 rabbits were carried out to study the effects 
of superficial burns on the blood sugar content of organs concerned 
with carbohydrate metabolism. In rabbits the cause of death from 
burns may he divided into two stages: (1) The initial stage due 
to shock accompanied by high blood sugar content, due to hyper- 
activity of the adrenals; (2) Secondary stage due to degenerative 
changes, particularly in the suprarenals. The administration of 
adrenalin is to be restricted to the second stage of suprarenal ex- 
haustion and is contraindicated in the first stage. — ^M. B. G. 

Internal secretion, basal metabolism and transformation of protein 
in pregnancy. Klaften (E,), Arch, f, Gynaek. (Berl,), 1926, 
129, 66-86; Abst. Chem. Absts., 20, 3733. 

Extracts of the hypophysis exert the same effect on the me- 
tabolism of pregnant and non-pregnant women. Preparations of 
the anterior and posterior lobes of the hypophysis are antagonistic 
in action, the former decreasing and the latter increasing basal 
metabolism. Thyroid extract increases basal metabolism much more 
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in the pregnant than in the non-pregnant woman. As protein me- 
tabolism has been found to be increased in eclampsia these experi- 
mental studies afford a basis for thyroid treatment when eclampsia 
is impending. Placental extract increases metabolism but ovarial 
extract has little or no effect. In 10 women with extirpation of 
the uterus and ovaries or x-ray castration there was a decrease in 
basal metabolism. 

Adrenal hypertrophy in. experimental uremia. MacKay (E. M.) & 
MacKay (Lois L.), Proc. Soc. Exper. Biol. & Med. (N. Y.), 1926, 
24, 128. 

There was an Increase in adrenal weight of 65 per cent in the 
male and 46 per cent in the female uremic white rats. This in- 
crease was in the cortex and due partly to an increased amount of 
water but largely to an increase in lipoids. — J. C. D. 

Compensatory hypertrophy of the adrenal cortex. MacKay (E. M.) 
& MacKay (L. L.), J. Exper. Med. (N. Y.), 1926, 43, 395-402. 

The object of the study reported in this paper was that of de- 
termining whether or not hypertrophy of one adrenal in the rat fol- 
lows removal of the other. The method employed was that of de- 
termining the total weight and the relative amount of cortical and 
medulary tissue in the surviving adrenal forty days after opera- 
tion. Twenty-five female albino rats, 93 days of age, were thus 
operated upon, and in an equal number of controls one of the ad- 
renals was exposed. An adequate diet was provided and the weight 
curves for the two groups remained nearly alike. It was found 
that the surviving adrenal in the experimental animals hypertro- 
phied 61 per cent on the average. This hypertrophy was shown 
to be due entirely to hypertrophy of the cortex without change in 
the size of the medulla. — I. McQ. 

Borderline forms of “interrenalism.” Mathias (E.), Zentralbl. f. 
Gynaek. (Leipz.), 1926, 50, 2489; Abst, J. Am. M. Ass., 88, 137. 

Mathias suggests this term for the virilism induced by a cer- 
tain kind of hypernephroma or increase in the number of cells of 
the suprarenal cortex. This effect of hyperplasia of the tissue of 
the suprarenal cortex may be seen not only in strictly pathologic 
conditions but in the growth of hairs on the chin in older women 
and in the slight virilism of pregnancy, evident in the physiognomy, 
in the increase of hair on the entire body, pigment changes, growth 
of beard, etc. He reproduces the photograph of a woman, 57 years 
old, with features of the masculine type and a strong growth of 
hair on the chin. On her death, from carcinoma of the uterus, the 
cortex of both suprarenals was found to contain a large number 
of small, globular adenoma nodules. The ovaries were atrophic. 
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Adrenalin and the tonus of decerebrate rigidity. Porter (E. L.), 
Am. J. Physiol. (Balt.), 1926, 78, 495-499. 

An artificially stimulated muscle, particularly if fatigued, shows 
marked improvement in contraction after intravenous injections of 
adrenalin (Gruber, 1922). In view of this fact it might be e.x- 
pected that a muscle in tonus Avould show similar improvement fol- 
lowing adrenalin. It would appear probable that this would be 
most marked if the tonus were diminishing, i. e., fatiguing. A 
method is described of using a small extensor muscle of the tail 
in the decerebrate cat for testing the effect of adrenalin when the 
muscle is showing steadily decreasing tonus. Thirty-five e.vperi- 
ments were made on some cats. Uniform results were secured. It 
was found that if this muscle be thrown into tonic contraction, and 
then its tonus allowed to diminish, there is no improvement in con- 
traction following intravenous injections of adrenalin (in doses of 
1 ec. of a 1:10,000 solution). It is concluded that this constitutes 
evidence that the tonic contraction of decerebrate rigidity is not 
brought about through sjmipathetic innervation. — H. G. H. 

The effect of small amounts of adrenalin upon the glomerular blood 
vessels of the frog’s kidney perfused at constant rate. Richards 
(A, N.), Barnwell (J. B.) & Bradley (R. C.), Am. J. Physiol. 
(Balt.), 1927, 79, 410-418. 

The kidneys of frogs have been perfused with frog’s blood by 
means of an apparatus which insures constancy of blood flow. The 
addition of a small amount of adrenalin to the blood caused the 
perfusion pressure to rise and the glomerular tufts to swell. The 
result is interpreted as further evidence that the efferent vessel 
of the glomerulus is subject to the constricting action of adrenalin. 
— Author’s Abstract. 

Studies on adrenal insufliciency in dogs. I. Control animals not 
subjected to any treatment. Rogoff (J. M.) & Stewart (G. N.), 
Am. J. Physiol. (Balt.), 1926, 78, 683-710. 

This paper is a result of ten years of intensive study of adrenal 
deficiency. Hundreds of animals have been observed but this paper 
includes results in only certain dogs. Special skill in surgery is 
claimed. As a basis of comparison with dogs subjected to treat- 
ment, or pregnant, tables are given comprising the results of ob- 
servations on 34 male dogs and 39 non-pregnant females. Another 
non-pregnant female has been added since, making a total of 74 
controls. Pregnant animals are excluded from this control series, 
because, as was shown, the period of survival is markedly 
lengthened by pregnancy. The adrenals were removed in a two- 
stage operation, with an interval varying from about a week to 
about 6 months. An interval of a week was found to give as good 
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results as a longer one. The majority of the dogs (about two- 
thirds) lived ■! or 5 to S or 9 days after the second adrenalectomy. 
A fair number (about one-tenth) lived 10 to 12 days. Two dogs 
lived until the 15th day. About one-sixth of the animals survived 
4 days or less. The animals recover rapidly from the second opera- 
tion. It is a general rule that with the shorter times of survival 
the period of normal health and good appetite is relatively less 
than with the longer survival periods. It is a consequence of this 
that the time for which the dog still lives after the anorexia, the 
most characteristic and constant symptom, has declared itself is 
not very diSerent in the great majority of the animals, whether 
the total survival period be long or short. Most of the dogs died 
in less than 3 days after definitely refusing food. Other symptoms 
(bilious vomiting, nervous symptoms, asthenia, etc.) are described. 
The pathological changes found at autopsy, especially in the gastro- 
intestinal tube (congestion and hemorrhage in the mucosa, blood 
in the lumen) and in the pancreas are indicated in the tables, and 
details are given in the protocols cited. It would seem from these 
studies that especial importance is to be ascribed to the gastro-in- 
testinal disturbances in experimental adrenal deficiency and, by in- 
ference, in Addison’s disease. This is reminiscent of Mann's earlier 
work on gastro-duodenal ulcers following adrenal deficiency. The 
authors definitely commit themselves to the intoxication theory of 
adrenal deficiency. — R. G. H. 

The relation of depressant and stimulant actions of epineplrrine 
on the frog heart. Sollmann (T.) & Barlow (O. W.), J. Pharma- 
col. & Exper. Therap. (Balt.), 1926, 29, 233-255. 

The authors believe the response of the frog heart to epineph- 
rine, both by perfusion and by irrigation of isolated strips, to be 
the resultant of two opposing actions; (1) Stimulation of the 
accelerator receptive mechanism: (2) depression and injury of car- 
diac muscle. Both actions increase with the concentration of 
epinephrine. With solutions of concentration stronger than 
1:1,000,000,000 the first effect predominates, the second with lower 
concentrations. The depressant effects are not antagonized by 
atropine or ergotoxine. — C. I. R. 

Effects of extracts obtained from the cortex of the suprarenals. 
Vasarhelyi (B.), Magy. Orv. Arch. (Budapest), 1926, 27, 251-257; 
Abst. Chem. Absts., 21, 136. 

Extracts made from the cortex of beef suprarenals with alcohol 
and water exert a faint vasoconstriction on the Laewen-Trendleburg 
preparation and are capable of increasing the work of the rabbit’s 
heart in Locke’s apparatus. As this effect is 10 to 20 times as 
great as would result from the adrenaline present, the action cannot 
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be due to adrenaline. The extracts are without effect on the car- 
bohydrate metabolism of the surviving heart. The oxygen intake 
of muscles and liver increases; that of the brain and kidneys de- 
creases under the influence of this extract. The cramps of pigeons 
with beriberi disappear through Injections of this extract. 


Effect of adrenalin on the photographic plate (Photoalctivitiitsstn- 
dien. II. Bimrlrkung des Suprarenms auf die photographische 
Platte). Vollmer (H.), Biochem. Ztschr. (Berl.), 1926, 173, 389; 
Abst. Physiol. Absts,, 1926, 11, 386. 

One-tenth per cent adrenalin has a strong effect on photo- 
graphic plates, although it does not affect potassium iodide. The 
photo-activity is increased by irradiation, but after long standing 
the photo-activity and the hypoglycemic action are lost. Old in- 
active adrenalin may be reactivated by irradiation. Insulin prep- 
arations increase the photo-activity, possibly due to the acid they 
contain. Other hormones appear not to be photo-chemioally active. 

Sudden death of endocrine origin. Bonilla (E.), La Medicina Iberia 
(Madrid), 1926, 434, 262-266. 

Bonilla considers different theories offered in explanation of 
pathogenesis of sudden death of adrenal or thymic origin asserting 
the clinical reality of both. As regards the former he believes that 
the marked sensitiveness to insulin shown by Addisonians and by 
animals deprived of their adrenals, the constant hypoglycemia of 
both conditions and the resemblance between clinical adrenal death 
and insulin hypoglycemia indicates adrenalin deficiency as the de- 
termining factor. Thymic death he inclines to regard as due to 
mechanical pressure, — G. M. 


The testis and thyroid in a hen-feathered silver-grey Dorking cock. 

Buchanan (Gwynneth), British J. Exper. Biol., 1926, 4, 73-80. 

This paper describes a case of an apparently normal silver 
Dorking cock becoming hen-feathered. The testes showed large 
masses of “luteal” cells, encapsulated fibrosed masses, abnormal 
spermatogenesis and non-functioning tubules. The thyroid showed 
myxedematous^ and cystic conditions, giving the appearance of an 
Hinder-functioning gland. It is suggested that such a hypothyroid 
condition may be a controlling factor in hen-feathering, either by 
acting in combination %vith the gonad secretion or by altering it. 
• e thyroid and gonads are believed to act antagonistically in this 
: — M, O. Lee. 


3 pathology and phj'siology of milk digestion in infants. Demuth 
(F.), Brgebn. d. inn. Med. u. Kinderh. (Berl.), 1926, 1, 118. 


by 


The author does not believe that he can obtain specific action 
ation of _organotherapeutic agents. The actions 
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of the various hormones upon digestion are as follows: Thyroid 
stimulates the gastric secretion through furthering of metabolism 
in the gastric epithelia, perhaps also through mobilization of 
chlorids. Acidity is increased by administration of thyroid extract. 
The effect of the thyroid hormone in Basedow’s disease and in 
myxedema is variable. Pineal, parathyroid and thymus extracts 
increase gastric secretion. Suprarenal gives variable results, there 
being first a depression, then a stimulation of gastric secretion. 
The irregular absorption of suprarenal material probably plays an 
important part in digestion. Ovarian preparations increase while 
testicle preparations vary in their effect. Hypophysis extract in- 
hibits in dogs. Pituitrin inhibits gastric secretion in adults, but 
in children and infants it diminishes gastric acidity at first but 
later increases it. Pancreatic hormone has given variable results. 
Some have found that injection of insulin in dogs will produce in- 
hibition of acidity in one hour while Demuth found that in infants 
there is a lowering of acidity in the first two hours, followed by a 
longer period of increased acidity, reaching the maximum point in 
about nine hours. — Increased peristalsis is produced by thyroid, 
thymus and hypophysis. — M. B. G. 

Clinic on endocrinopathies. Moehlig (R. C.), Ann. Clin. M. (Balt.), 
1926, 5, 247-252. 

Other factors concerned in carbohydrate metabolism have been 
neglected since the discovery of insulin. Pituitary diabetes is not 
uncommon. It is remarkably independent of the diet and does not 
respond to insulin as does pancreatic diabetes. The first case pre- 
sented is that of a patient 50 years old whose mother died of dia- 
betes. The patient menstruated at 14 years and stopped at the age 
of 16 years. About this time she developed severe migraine at- 
tacks at intervals of one to two weeks and for the last three years 
at intervals of three to four weeks. At 29 years she developed 
acromegalic features with failing vision. X-ray and perimetric ex- 
amination gave evidence of pituitary disturbance. At 47 years she 
developed the usual symptoms of diabetes with high blood sugar 
and glucosuria. She did not respond to a maintenance diet and 
insulin. She was given posterior lobe pituitary extract and three 
hours later insulin. (It must be emphasized that insulin and pit- 
uitrin must not be given together as they are antagonistic.) De- 
spite a high blood sugar she did not show glycosuria. After a few 
days on the pituitrin and insulin the blood sugar was still above- 
normal but lower than previously. On pituitrin alone the bloodi 
sugar gradually reached normal and remained so for several months. 
She was free of her migraine attacks and symptoms of diabetes. 
She passed through an attack of acute gangrenous appendicitis and 
no reference was made to the treatment of the diabetes. About 9 
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months later her blood sugar again became high and she had gly- 
cosuria. She has been under treatment for 2 weeks with pituitrin 
alone and she has a normal blood sugar and again feels well. 

Because of a close relationship of the thyroid gland to sclero- 
derma, this second case has some bearing on the etiology of the 
disease. The patient developed true tetany one month after opera- 
tion in conjunction with symptoms of scleroderma. She had the 
usual symptoms of exophthalmic goiter with basal metabolism 40 
per cent above normal. Lobectomy was performed. Symptoms of 
scleroderma and tetany came at about the same time, one month 
after the operation. The Trousseau and Chvostek phenomena were 
present. The skin was dry. Some of the symptoms suggested 
myxedema. The basal metabolism was minus 24 per cent. The 
calcium content of the blood was 12 mgm. per 100 cc. She showed 
remarkable improvement on dessicated thyroid extract % grains, 
and calcium lactate 5 grains, t.i.d. Medication continued for 2 
months. Symptoms of tetany improved, and the skin became softer 
and more moist. The possibility exists that the parathyroids hyper- 
trophied, thus accounting for the improvement in the tetany symp- 
toms. This would not explain the improvement in the scleroderma. 
This case showed at first marked hyperfunction of the thyroid. 
Following operation marked hypofunction of the thyroid is mani- 
fested by scleroderma. The last basal metabolism showed plus 6 
per cent. — Author’s Abstract. 

Hyperthyroidlism, myxedema and diabetes. Wilder (R. M.), Arch. 

Int. Med. (Chicago), 1926, 38, 736-760. 

The author reports a study of 38 cases of frank diabetes com- 
bined with states of hyperthyroidism and of one case of diabetes 
associated with myxedema. It was found that the association of 
diabetes and hyperthyroidism occurs with a frequency of about 1.1 
per cent of all cases of hyperthyroidism. Exophthalmic goiter is 
less frequently complicated by diabetes (0.6 per cent of all cases) 
than by adenomatous goiter with hyperthyroidism (2 per cent). 
The study is not concerned Avith alimentary glycosuria, Avhich is a 
much more common phenomenon in cases of hyperthyroidism and 
does not represent, in the author’s opinion, any actual abnormality 
of carbohydrate metabolism as herein defined. The symptoms of 
hyperthyroidism in a patient with diabetes may be obscured by 
those of diabetes. This is particularly true in cases Avith severe 
acidosis or diabetic coma. It is advisable, therefore, to consider 
the possibility of hyperthyroidism in all cases of diabetic acidosis. 
A mild and possibly inconspicuous diabetes may be fanned into flame 
by hyperthyroidism, and severe hyperthyroidism (crisis) will readily 
provoke coma in a diabetic patient. The requirement of insulin is 
increased by hyperthyroidism. Iodine, administered as compound 
solution in a dosage of from 20 to 60 minims daily to patients suf- 
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feting from combined exophthalmic goiter and diabetes, reduces 
the intensity of the diabetes. This effect parallels that on the basal 
metabolic rate. Iodine has little or no influence on the course of 
diabetes associated with adenomatous goiter with hyperthyroidism, 
and is without effect in cases of uncomplicated diabetes. Thy- 
roidectomy is almost always followed by a considerable gain in tol- 
erance in diabetes complicated by hyperthyroidism. Sometimes 
this is so great as to suggest an actual cure of diabetes, but the 
response to glucose test meals may still reveal the persistence of 
the diabetic tendency. Cure may also be simulated when a hypo- 
thyroid state is induced by the operation. A case of juvenile dia- 
betes is cited to illustrate the palliative effect of myxedema de- 
veloping in diabetes. When the basal metabolic rate of this child 
was restored to normal the previous diabetic state returned. Spe- 
cial precautions are necessary when operating on patients with dia- 
betes complicated with hyperthyroidism. The period of exacer- 
bated toxicity which so often follows thyroidectomy is extremely 
dangerous. Tliere is also considerable danger of provoking hypo- 
glycemia in these patients since they may be peculiarly sensitive 
to overdoses of insulin. Hypoglycemia coma may be differentiated 
from other conditions of collapse by the fact that it is usually at- 
tended by a striking elevation of the blood pressure. The phe- 
nomena exhibited by patients with diabetes combined with states 
of hyperthyroidism or hypothyroidism may be related to the general 
metabolic rate and thus may be explained without recourse to spec- 
ulation as to a specific interdependence of thyroid and pancreas. 
It would seem that at lower metabolic rates the tissue cell is capable 
of utilizing a given amount of glucose with less insulin, and that 
with higher metabolic rates the requirement of insulin is dispro- 
portionately increased. — Author’s Abstract. 

The dependence of secondary sex-characters upon testicular hor- 
mones in Ijebistes reticulatus. Blacher (L. J.), Biol. Bull. Marine 
Biol. Lab. (Woods Hole), 1926, 50, 374-381. 

In six Lebistes males the disappearance of the male sex colors 
was paralleled by the atrophy of the testes. The intensiveness, 
shape and development of the characteristic black, red and yellow 
pigment spots appear to depend upon the hormones produced by 
the testes. The female coloration is characteristic of the asexual 
forms. , In one hermaphrodite both testis and ovary were present 
and also both male and female secondary sex characters. The au- 
thor concludes that the male in Lebistes is heterozygoes (XY) and 
the female homozygoes (XX) as to sex chromosome composition. 

— M. O. Lee. 

Female sex honuone. Frank (R. T.) & Goldberger (M. A.), J. Am. 
M. Ass. (Chicago), 1926, 87, 1719-1720; Abst. A. M. A. 
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The authors advocate the demonstration of the female sex 
hormone in the human blood as a clinical test applicable for the 
following purposes: (a) To determine the approximate time of 
ovulation in a given case. The time at which the hormone is first 
demonstrable in the circulating blood should correspond closely to 
the period at which the follicle reaches maturity, (b) To deter- 
mine early pregnancy, especially in doubtful cases. The test be- 
comes positive by the sixth to the eighth week of gestation. In a 
patient with nephritic edema, in whom bimanual examination 
proved inconclusive, the authors were able to diagnose the presence 
of gestation by means of the blood test. The sole source of error 
to be considered is the rare condition of persistence of the corpus 
luteum, with amenorrhea, in the absence of impregnation, or a test 
taken immediately before a delayed menstruation does occur, (c) 
To determine whether menorrhagia or metrorrhagia, in a given 
case, is due to an excess or deficiency of circulating hormone. The 
blood should be obtained at the onset of a period of bleeding, as 
after uterine bleeding has persisted the general circulation may al- 
ready be depleted of its hormone content, (d) To determine the 
sex of persons with absence of parts of the genital tract (vagina, 
uterus) or pseudohermaphrodites. Here positive results alone are 
of value. The authors describe their technic in detail. 

A study of the basal jnetabolisni, weight and blood chemistry fol- 
lowing bilateral oophorectomy. Geist (S. H.) & Goldberger (M, 
A.), Am. J, Obst. & Gyn. (St. Louis), 1926, 12, 206-21T. 

The authors studied the effect of castration on the basal 
metabolism, weight and blood chemistry, in order to determine if 
in human females, living under normal conditions, the removal of 
the gonads exerts any definable effects, and also to ascertain if 
possible, whether the removal of the ovaries is followed by results 
of sufficient physiological importance to make it advisable to con- 
serve them when technically possible. A total of 48 cases was 
studied. In all of the women the menstrual function was still 
active before operation. Seven cases were used as controls. The 
patients were weighed immediately before operation after fasting 
18 hours; in addition 15 cc. of blood was taken from the median 
basilic vein at this time for chemical analysis and the basal me- 
tabolism determined. The process was repeated two weeks after 
operation, and again three to five months later. There seemed to 
be manifested a tendency to weight increase following the opera- 
tion, though the belief that castration in women is always followed 
by weight increase must be modified. The basal metabolism 
studied also showed a tendency for diminution. There was no defi- 
nite relationship between the weight gain and the basal metabolism 
rate. The case with the greatest diminution in basal metabolism 



GONADS 


631 


presented no weight change. The study of the blood chemistry 
revealed no significant change up to a period of three months post- 
operative, and this same lack of variation in blood pressure was 
also noted. To sum up the result of investigation it would seem 
that castration in women with normal functioning ovaries does not 
result in a consistent variation in basal metabolism or the body 
weight; there seems to be no definite relationship between the 
variations between weight and basal metabolism. These results 
may be due to; the inaccuracy of our present method of clinical 
examinations; influence of other extraneous factors; the absence of 
any ovarian influence. These changes are not of sufiicient funda- 
mental importance to warrant their being used as an argument 
for the conservation of the ovaries. — Author’s Abstract. 

A • case of “eunuchofeminisimus” with Parkinsonism and psychic 
alterations following epidemic encephalitis. Korst (L.), Jahrb. f. 
Psychol, u. Neurol., 1925, 32, 57; Abst. Arch. Neurol. & Psychiat., 
16, 793. 

The author believes that the centers for water, sugar and tem- 
perature regulation are placed about the third ventricle: the 
ganglion paraopticum, the nucleus periventricularis and the tuber 
clnereum. Diseases of these nuclei would therefore produce dia- 
betes insipidus or mellitus, dystrophia adiposogenitalis, acromegaly, 
dwarfism, etc. The case reported is that of a chauffeur, aged 21, 
who complained of headache, “hystero-epileptic” attacks and pain 
in the entire body, coming on one year after an attack of encepha- 
litis. There was gradual increase of weight; loss of the hair of 
the face and body; atrophy of the testes and impotentia coeundi 
with retained libido; polydipsia and polyuria, without sugar in the 
urine; increase of fat of feminine distribution, and well developed 
breasts. In walking there were no movements of the upper limbs, 
especially the right. Muscle tonus was increased, but the reflexes 
were normal. There were no pathologic reflexes. The sella turcica 
appeared normal. Mentally the man was irritable and excitable, 
and he confabulated. The author separated the clinical picture into 
three distinct symptom complexes: (1) “Eunuchofeminism,” shown 
by decrease in size of the gonads plus the feminine type; (2) 
polydipsia and subnormal temperature; (3) Parkinsonism plus 
psychic abnormalities. The author believes that polyuria may be 
hypophysial in origin as well as neurogenic, and dependent on an 
alteration of the ganglia paraoptica and of the tuber cinereum. 
The hypothermia and hyperthermia depend on alteration of the 
tuber cinereum. In view of the normal sella turcica, as shown by 
the roentgen ray, the author believes that the disease is probably 
near the third ventricle. To explain the case completely the author 
postulates disease in the striate system, as the cause of the Parkin- 
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sonisni, the gaaglioix paraopticum and the tuber cinereum, and per- 
haps in various parts of the cortex. 

3Ienoform, the hormone of the ocstrous cycle. Reactivation of 
senile mice, antimascnlinc elTect, effect on metabolism. Laquer 
(E.), Hart (P. C.) & De Jongh (S. E.), Versl. d. k. Akad. v. 
Wetensch, Wis-en natuurk. Afd. (Amst.), 1926, 85, 329-335; 
Abst. Physiol, Absts., 1926, 11 , 380 . 

Oestrous was produced in a few senile female mice by 3 men- 
oform injections given in the course of one day. The growth of the 
genital organs was inhibited in 3 male rats. In 3 series of 5 to 
11 castrated female rats the gas metabolism was distinctly increased. 
The controls received injections of liver extract. 

Pituitrin and diuresis in man. Adolph (E. F.) & Bricson (G.), 
Am. J. Physiol. (Balt.), 1927, 79, 377-3S7. 

Pituitrin injected intramuscularly in men at the same time 
that various solutions were taken by mouth, did not inhibit the 
excretion of solutes. Pituitrin inhibited completely the extra ex- 
cretion of water following ingestion of pure water, but not the extra 
excretion of water following the ingestion of salts in solutions more 
concentrated than the maximal excretory concentration. When 
water and salt (KCl, urea) were taken in solutions isotonic with 
blood plasma, the presence of pituitrin allowed the excretion of 
the amount of water which was "required for salt diuresis, the re- 
mainder was retained. Pituitrin renders the kidneys insensitive 
to an excess of water in the blood plasma. This fact helps to dis- 
tinguish diuretic influences due to dilution from those due to salt 
excretion. — ^Author's Abstract. 

Studies OH diabetes insipidus. Bourquin (Helen), Am. J. Physiol. 
(Balt.), 1927, 79, 362-375. 

Diabetes insipidus was produced in numerous dogs by the cau- 
terization of the floor of the third ventricle. Lesions other than in 
the mammillary bodies were ineffective. It is deduced that diabetes 
insipidus is an irritation rather. than a deficiency phenomenon for 
it is produced by slight injury to the proper area but not by severe 
injury to or depression of that area. The diuresis must be due to 
a substance produced at the site of causative disturbance as a re- 
sult of the irritation, which acts directly or indirectly as a diuretic: 
the hypophysis would not seem to he responsible for it since hypo- 
physectomy without injury to the proper area in the floor of the 
third ventricle failed to produce diabetes insipidus which, however, 
was produced in hypophysectomized animals by injury to that area, 
results confirming Roussy (1925), The thirst of diabetes is sec- 
ondary to the diuresis for the diuresis developed in operated an- 
imals restricted to their average pre-operative water intake and 
quickly produced manifestations of dessication in diabetic animals 



HYPOPHYSIS 


633 


deprived o£ water. Neither the autonomic nor somatic nervous 
systems are concerned in the diuresis for diabetes insipidus ran its 
typical course after transection of the spinal cord at the level of 
the eighth cervical vertebra, double vagotomy below the diaphragm, 
and paralysis of the parasympathetic nervous system with atropin. 
Cross transfusions between severely diabetic and normal animals 
performed under novocain anesthesia failed to alter the per minute 
volume urine output in some experiments, but caused a brief diu- 
resis over a period of from 4 to 6 minutes in others. The latter 
result was never obtained in cross transfusion between normal an- 
imals. — ^R. G. H. 

Variations in blood pressure induced by repeated injections of ex- 
tracts of posterior lobe of tlie pituitary gland. Gelling (B. M. 
K.) & Campbell (D.), J. Pharmacol. & Exper. Therap. (Balt.), 
1926, 29, 449-460. 

Repeated injections in cats and dogs of a preparation of pos- 
terior lobe that had been freed from tissue depressor substances 
resulted sometimes in mixed pressor-depressor responses, some- 
times in pure depression, depending on the species, the dose, the 
time interval between injections, and the rapidity of entrance into 
the circulation. Typical depression was more readily obtained in 
cats than in dogs. The authors hold that the depression in blood 
pressure is probably due to alteration in the cardio-vascular ap- 
paratus resulting from the first dose. This effect is believed to be 
an intrinsic property of the hormone and not due to the presence 
of depressor substances. — C. I. R. 

Prophylactic intravenous injection of pituitary extract in the third 
st.age of labor. Jess (F.), Zentralbl. f. Gynak. (Leipz.), 1926, 
oO, 2440; Abst. J. Am. M. Ass., 88, 70. 

In both normal and pathologic births, Jess gives an intravenous 
injection (a syringeful) of a pituitary extract within five minutes 
after delivery: he repeats the injection if the placenta does not 
come away within twenty minutes. Tables covering ,600 treated 
cases and 500 control cases show that the prophylactic injections 
reduced the average time from 19.9 to 9.5 minutes; the average 
loss of blood from 393.2 to 187.8 gm.; the number of cases in which 
more than 1,000 gm. of blood was lost from 28 to 10, and the 
number of Credd expressions from 17 to 8. The necessity for man- 
ual separation was not lessened. Placental fragments were retained 
in one of the treated and two of the untreated cases. A table deal- 
ing with the pathologic deliveries separately shows, in general, a 
corresponding improvement in the prophylactically treated cases 
over those in which the injections were not given. 
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The pituitary (posterior lobe) principle in circulating blood. 
Krogh (A.), J. Pharmacol. & Exper. Therap. (Balt.), 1926. 29, 
177-189. 

A method is described in detail for perfusing frog legs, in 
which the reaction of the melanophores is used as a quantitative 
measure of the concentration of pituitary active principle. Evi- 
dence is presented that pituitary material loses oxytocic capacity 
as well as "pigmentary effector" capacity in proportion to the time 
elapsing after death of the animal before the material is collected. 
This fact is taken as evidence that the two properties depend on 
the same substance. However the oxytocic principle is stable in 
solutions of pH 4.5, or less, while the “pigmentary effector” prin- 
ciple deteriorates after standing several days. The author’s ex- 
planation is that the different effects are due to separate atomic 
groups within the same molecule, and that such groups can be mod- 
ified chemically and made inactive without affecting the other 
groups. By perfusing with horse serum it was found that blood 
drawn from the saphenous vein contains approximately 50 per cent 
less hormone than that from the jugular vein. Spinal fluid con- 
tained only 25 per cent of the concentration present in jugular 
blood. The concentration in human blood was found to be con- 
siderably less than in horse blood. It is suggested that the normal 
function of the pituitary hormone is to maintain capillary tonus. 
Considerable amounts are destroyed by the tissues, — C. I. R. 

The endocrine glands, especially pituitary, in idiocy. (Tiber die 
Beziehungeii der endokrinen Drusen, inbesondere der Hypophyse, 
zur Idiotic.) Lazar (E.) & Weiser (W.), Trans. Second Congress 
for Hygienic Teaching (Heilpadagogik), (Miinchen), July-Aug., 
1924. 

The authors made use of the following methods of investiga- 
tion: (1) Changes in the sella turcica and thymus; (2) the Ab- 
derhalden ferment reaction to determine endocrine dysfunction: 
(3) gas metabolism to measure hyper- and hypo-function of the 
pituitary and thyroid glands. Of the 140 imbeciles examined, there 
were only two normal and 36 almost normal sella turcicas. In the 
sella changes in the form and in calcareous shadows in the pituitary 
fossa due to the periosteal exostoses, periostitis and excrescences 
were seen. The dorsum sellae showed changes in shape, size and 
consistency because of this calcification. The authors considered 
that these bony changes produced a disturbance of the pituitary 
function. The Abderhalden test showed changes in the majority 
of instances, which, while not characteristic from a diagnostic view- 
point, nevertheless permitted a glance into the constitutional varia- 
tions. Of 80 complete ferment investigations, in only 10 were nor- 
mal findings obtained. The authors agree with Ewald that ac- 
quired constitutional changes due to endocrine abnormalities can 
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be confirmed by this reaction. Based upon the work of Stetten and 
their own investigations, they feel that they can judge the influence 
of endocrine glands both by clinical signs and by the Abderhalden 
ferment reaction. Whether or not this can be of any therapeutic 
value remains to be seen by further study. The gas metabolism 
tests showed abnormal values in nearly all of the cases. — M. B. G. 

Induction of labor by nicxuis of pituitary extract. Scott (W. A.), 
Am. J. Obst. & Gyn. (St. Louis), 1926, 12, 571; Abst. J. Am. M. 
Ass. 88, 56. 

The author reports on his efforts to ascertain how many ob- 
stetricians are using pituitary extract to induce labor, either with 
or without other drugs, their opinions of its value, and his own 
experience in several hundred cases. He concludes that there is 
no method of inducing labor that is absolutely free from danger 
to either mother or child. The induction of labor by the use of 
pituitary extract after castor oil and quinine is practically free 
from maternal danger if properly used. This method has some 
dangers for the child even with the best of technic, and this dan- 
ger is considerably increased by improper use of the method. This 
danger consists for the most part of the evil results of the occa- 
sional tetanic contractions which result, but such contractions can 
usually be controlled by the administration of an anesthetic. There 
is almost unanimous opinion among those using this method that 
the original dosage as proposed by Watson is too large, and they 
either use smaller doses throughout or start with smaller doses 
and increase slowly. The method is being used much more exten- 
sively than one would gather from the literature, and those who 
have used it in a considerable number of cases are, for the most 
part, continuing to employ and have confidence in it. 

Hastening development of female genital system by daily homo- 
plastic pituitary transplants. Smith (P. E.), Proc. Soc. Exper. 
Biol. & Med. (N. Y.), 1926, 24, 131-132. 

Homoplastic transplants were taken from full grown white 
rats of both sexes and transplanted to immature females. Sexual 
maturity was much hastened, occurring 5 to 6 days after weaning 
when treatment began at weaning time, instead of 80 to 100 days 
later. It is the anterior pituitary component which is the active 
agent. These changes do not occur if the ovaries are removed. 
Methods other than daily transplants are not effective. If this 
treatment is given older animals the ovaries enlarge and the fol- 
licles tend to become cystic. — J, C. D. 

The disabilities caused by hj-popbysectomy and their repair. Smith 
(P. E.), J. Am. M. Ass. tChicago), 1927, 88, 158-161. 

A study has been made on 110 rats from 25 days to 18 months 
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of age. A ventral transphenoidal approach was employed after 
several other methods had proved impracticable. It was found 
that hypophysectomy produces an invariable and characteristic syn- 
drome in the rat, the chief features of which are inhibition in 
growth in the young animal or a loss of weight in the mature an- 
imal; atrophy of the thyroids, suprarenal cortex and sex organs; 
weakness and cachexia. The animal survives for months. The dis- 
abilities arising from hypophysectomy can be nearly or completely 
cured by daily pituitary homotransplants. Intraperitoneal injec- 
tions of saline extracts (suspensions) made from ox pituitaries pre- 
pared by the method of Evans and Long do not repair the atrophied 
thyroids or suprarenal cortex; and these injections not only do not 
repair the atrophied sex organs but prevent their repair by the pit- 
uitary transplants. Skeletal growth is stimulated by injection of 
the bovine fluid. A lesion of the hypothalmic region of the brain 
(tuber cinereum) gives rise to a syndrome which is distinct from 
that caused by pituitary ablation. This tuberal syndrome is char- 
acterized by extreme obesity and atrophy of the genital system; 
neither the thyroids nor the suprarenal cortex atrophy. In certain 
cases the total length of these animals may be reduced; in other 
cases it is unaffected. — R. G. H. 

The effects of injecting anterior hypophyseal fluid on the course of 
gestation in the rat. Teel (H. M.), Am. J. Physiol. (Balt.), 1926, 
79, 170-182. 

The gestation of pregnant rats which are injected with anterior 
hypophyseal fluid from the day after they accept the male until 
term exhibits the following deviations from the normal: The ges- 
tation period is lengthened from 2 to 6 days. This lengthening 
of the gestation period has been totally accounted for in a corre- 
sponding delay in implantation: that is, implantation, which nor- 
mally occurs on day 6 has been shown to occur on days 9 to 12. 
Term fetuses invariably die in utero, and after lying in the uterus 
for from 24 to 48 hours are expelled stillborn. The death of the 
term fetuses in utero is due to a failure of the birth mechanism of 
the mother. The placenta is sloAvly dislodged and the young die 
possibly of asphyxia. That the injury is not primary in the fetuses 
has been shown by removing them from the uterus at term and 
rearing them with a foster-mother. The persistence of abnormal 
lutein tissue, which is a specific effect of anterior hypophyseal fluid, 
is always associated with the failure of the birth mechanism. It 
is thought that the persistence of this lutein tissue is directly re- 
sponsible for the inability of the mother to give normal birth to 
her fetuses. The average weight of term fetuses of injected ani- 
mals is greater than that of normal term fetuses (6.6 grains and 
5.8 grams, respectively). — Author’s Abstract. 
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Some thoughts nnd experiments in relation to the hormones: the 
crystallization of insulin. Abel (J. J.), Proc. Inst. Med. (Chi- 
cago), 1926, 6, 108; Crystalline insulin, Abel (J. J.), Proc. Nat. 
Acad. Sc., 1926, 12, 132; Abst. Am. J. Dis. Child., 32 , 927-928. 

Commercial insulin contains 80% or more noninsulin substance. 
According to a previous report (Researches in Insulin: I. Is Insu- 
lin an Unstable Sulphur Compound? J. J. Abel and B. M. K. Ceil- 
ing. J. Pharmacol. & Exper. Therap., 2.>, 423, 1925), repeated pre- 
cipitation with sixth normal pyridine and redissolving with sixth 
normal acetic acid; grinding of the precipitate with phenoi (about 
90%); recovering the active part from the phenolic supernatant 
with ether, alcohol or water, precipitating and finally separating the 
insoluble portion, leaves the acetic-acid soluble, comparatively pure 
insulin "fraction 4,” From a solution of acetic acid of this frac- 
tion, the contaminating substance was precipitated with brucine 
(6 gm. in 95 cc. sixth normal acetic acid) and the insulin precipi- 
tated by sixth normal pyridine. The crystals thus formed may be 
washed with distilled water, redissolved in acetic acid and re- 
precipitated as before; or they may he dissolved in fifteenth molar 
disodium hydrogen phosphate and then acidulated drop by drop 
with sixth normal acetic acid and left standing for slower precipi- 
tation which yields larger crystals. Insulin crystals are doubly 
refractive, of the rhombohedral division of the hexagonal system, 
melt sharply at 233 G., give a biuret reaction and positive Millon’s, 
Pauly and ninhydrin tests, are soluble in dilute alkalis and acids 
but not in distilled water, and are easily rendered inert by boiling 
in tenth normal sodium carbonate (or sulphuric acid) which liber- 
ates the labile sulphur which seems to parallel quantitatively the 
hypoglycemic potency of the extract. As little as 0.01 mgm. per 
kgm. of this purified insulin lowers the blood sugar of a rabbit to 
approximately the convulsive level of 0.045%. 

Protein requirement as dctcnninetl in diabetic children. Bartlett 
(W. M.), Am. J. Dis. Child. (Chicago), 1926, 32, 641. 

Children between the ages of 4 and 14 years maintain a posi- 
tive nitrogen balance, grow in stature, gain weight at a normal rate 
and develop normally when supplied with 0.06 to 1.0 gm. of pro- 
tein per kilogram of body weight, provided their caloric require- 
ment is fulfilled and the diet is adequately chosen from foods rich 
in vitamins. The protein requirement of children bears no rela- 
tionship to the fatty acid: glucose ratio, provided it is compatible 
with a persistent absence of ketosis. The protein requirement of 
children varies inversely with the age and is directly proportionate 
to the rate of growth. It is possible, and in certain cases of dia- 
betes mellitus and chronic nephritis it may be advisable, to feed 
diets much lower in nitrogen than is usual. Provided the caloric 
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requirements are fulfilled, the diet is rich in vitamins and is ade- 
quately chosen from vegetable and animal sources, no evidence of 
protein starvation will be manifest. — M. B. G. 

Studies on diabetic lipemia. I. Blix (G.), Acta med. Scand. (Stock- 
holm), 1926, 64, 142-174; Abst. Chem. Absts., 30, 3737, 

A study of the petroleum ether fraction from the blood of 36 
normal subjects (male hnd female) of the ages 17 to 42 years leads 
to the conclusion that in women the upper limit for neutral fat 
is 0.06% and in males 0.09%, while for the total fraction (neutral 
fat-free cholesterol) the upper limits are set at 0.14 and 0.16%. 
Of the various circumstances affecting the blood lipemia, arterio- 
sclerosis is sometimes found associated with an increase in free 
cholesterol, but this is apparently not a common symptom. Age 
does not seem to cause any change in the blood lipoids, nor could 
there be any proof of an influence of the climacterium on lipemia. 
In the few obese subjects examined there was variation from the 
normal in lipemia, though obesity of hypothyroid origin probably 
leads to high blood fat values. Dietary influence must, of course, 
be taken into consideration, but the evidence of hyperlipemia in 
normal fasting individuals seems uncertain. In one normal 20- 
year-old woman the petroleum fraction of the blood has remained 
remarkably constant over a period of 15 days of fasting. Experi- 
ments on 11 normal subjects receiving 0.6 to 1.4 grams of fat per 
kg. in the form of butter or bacon fat (in one case pure olive oil) 
show that the neutral fat and the free cholesterol determination 
for 6 hours at hourly intervals after feeding do not change uni- 
formly. Whereas the neutral fat part of the petroleum ether frac- 
tion does increase (0,02-0.08%), the free cholesterol remains prac- 
tically constant in most cases. In several experiments performed 
on two dogs receiving 40-50 grams of grease with their diet, be- 
sides a large amount of meat and bread (after 24 hours fasting), 
a steady rise in the neutral fat of the blood has been observed 
which reaches a maximum two to four hours after feeding, but the 
cholesterol remained practically constant. In one depancreatized 
dog the rise in neutral fat was very large and the maximum value 
was reached after six hours. Likewise on experiments on nine 
healthy, non-diabetic subjects a comparison of the blood fat in a 
fasting state and then three to four hours after breakfast and after 
dinner failed to demonstrate more than 0.02-0.03 grams variation 
above and below the normal lipid value per 100 cc. blood. In an- 
other group of three healthy individuals the Petrdn high fat dia- 
betic diet was tried, which produced an acidotlc condition in all, but 
the fasting blood fat values with one exception remain within nor- 
mal limits of variation, but they did show a marked post-absorptive 
hyperlipemia. 



PANCREAS 


639 


Studies on diabetic lipemia. II. Blix (G.), Acta med. Scand (Stock- 
holm), 1926, 04, 175-233; Abst. Ghem. Absts., 20, 3737-3738. 

Earlier observations that strong hyperlipemia is a rare symp- 
tom in diabetes, while moderate and slight degrees of hyperlipemia 
are not uncommon, has been confirmed, a lipemia of 6.6% having 
been found in only 1 out of 49 cases examined. In 23 cases of 
diabetes the hyperlipemia did not exceed 1%. The hyperlipemia is 
much more common in the condition of active diabetes, and the 
hyperglucemia is regarded as a much more sensitive manifestation 
of diabetes than the hyperlipemia. In coma hyperlipemia was in- 
variably found, but this was of very variable intensity. Likewise 
in cases where coma was impending there were almost always cases 
of hyperlipemia. Considerable post-absorptive hyperlipemia was 
observed only in conditions of marked acidosis; in cases of mild 
and slight acidosis the blood fat was frequently normal. As a rule 
no close parallelism exists between the blood fat and blood sugar 
in the individual, but when under treatment the hyperglucemia re- 
cedes there is likewise a more rapid fall in the blood fat, and when 
the hyperglucemia becomes exaggerated there is also a rise in the 
fat. The hyperlipemia is therefore not regarded as a separate mani- 
festation but a secondary phenomenon resulting from defective car- 
bohydrate metabolism. The rapid disappearance of hyperlipemia 
has been often observed in patients taking 200-250 grams of fat 
daily. In one Instance with an initial hyperlipemia of 6-7% this 
became nearly normal in a week and the hyperlipemia was entirely 
abolished in a month on this high fat diet. In patients on the 
Petrdn diet for four to five years there has been no sign of over- 
strain of the fat-oxidizing mechanism. The production or mainte- 
nance of diabetic hyperlipemia appears to be quite independent of 
the food fat though a diabetic may respond to a sudden increase of 
fat in the diet with a transient rapid rise in the blood fat, and fast- 
ing in the active diabetic condition may likewise cause a transient 
susceptibility to food fat. The exact mechanism of the “suscepti- 
bility” to hyperlipemia is not understood, but it may share with 
the susceptibility to acidosis which also varies in different diabetics. 
It is indeed suggested that the variable susceptibility of patients 
to ketonuria and to alimentary hyperlipemia may antedate the de- 
velopment of the disease, as the same condition is even observed 
in normals on a diabetic diet. The course of the hyperlipemia in 
most of the observed patients suggests a close dependence of the 
hyperlipemia on the temporary degree of the defect of the carbo- 
hydrate metabolism. In only a single instance a marked inde- 
pendence of hyperlipemia from the direct manifestations of the 
disturbed carbohydrate metabolism was noted. In insulin treat- 
ment a reduction of the hyperlipemia as well as of the other active 
symptoms was regularly found. As in the case of patients who do 
not receive the insulin treatment the reduction of the hyperlipemia 
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took place very rapidly in some and muck more slowly in others. 
In two coma cases the blood fat curve following insulin has been 
studied carefully for a number of days, and it was found to run a 
course closely paralleling the oscillations of the blood sugar or 
blood carbon dioxide capacity curves. Only in very few instances 
did the insulin effect upon the blood fat last longer than on the 
blood sugar, and a clearly recognizable fall in the blood fat Avas 
observed in one hour. 

Studies on diabetic lipeniia. III. Blix (G.), Acta med. Scand. 

(Stockholm), 1926, 64, 234-259; Abst. Chem. Absts. 20, 3738. 

The lipemia in mild and moderate cases of diabetes in patients 
under 50 years of age exhibits no peculiarities as compared to 
lipemia in the severe cases of diabetes. The active condition of 
diabetes may or may not bring on hyperlipemia, while in the in- 
active condition the blood fat of the diabetic is usually normal. 
In patients Avith mild or moderate diabetes and over 50 years of 
age some degree of hyperlipemia and hypercholesterolemia may 
exist which is independent of the active symptoms of the disease 
and are probably of different origin than the hyperlipemia in young- 
er persons. A one or two-day fast is follOAved in most cases by a 
decrease of hyperlipemia, the most marked fall occurring in the 
early hours of the day, and even where the blood fat did rise from 
morning to morning the blood fat did fall during the first 12 hours 
of the fasting day. The rise in the blood fat curve after ingestion 
in mild or moderate diabetics Avas not generally greater than that 
found in normal persons on their ordinary diet, and sometimes 
not even as great as the rise in normal persons living on the dia- 
betic diet, and sometimes not even as great as the rise in normal 
persons on their ordinary diet, and the alimentary hyperlipemia 
in the diabetics does not as a rule last longer than in normal in- 
dividuals. There is therefore no relation betAveen the degree of 
active diabetic symptoms and the magnitude of the post-absorptive 
rise in blood fat. Nor is there any relation betAA'een the mobility 
of the fat curve after fat ingestion and the level of the lipemia 
at the time. In a fasting condition in the morning there may be 
even a fall of the lipemia level after fat ingestion in spite of the 
initial hyperlipemia. Insulin has no effect on the post-absorptive 
blood fat curve in diabetics. Furthermore, when a fatty meal is 
repeated several times during the day the alimentary hyperlipemia 
becomes gradually less and may even be absent ultimately. The 
ingestion of bread Avas follOAved by a distinct decrease in hyperli- 
pemia in a number of cases. While after the ingestion of meat the 
results Avere variable, the lipemia curve either rising or falling, or 
even remaining unchanged. The explanation generally accepted 
that diabetic hyperlipemia is due to a sIoav rate of outfloAV of fat 
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from the blood is flatly rejected. It is suggested that the diabetic 
hyperlipemia should be regarded as a regulative reaction, the 
mechanism of which, however, must be elucidated by research be- 
fore any acceptable theory can be built up. 

Hypei’glyceniia as a Mendelian recessive character in mice. Cam- 
midge (P. J.) & Howard (H. A. H.), J. Genetics (Cambridge), 
1926, 16, 387-392; Abst. Biol. Absts. 1, 14. 

In an investigation of the fasting' blood sugar of animals the 
authors noticed the occurrence of wide variations in inbred types 
and apparent association with albinism or melanism, the former 
showing higher and the latter lower values than the average. 
Breeding experiments with mice showed that two parents with 
high blood sugars (116-120 mgm. %) invariably produced off- 
spring all having high blood sugars, but that when mice with 
high blood sugars were crossed with others having normal blood 
sugars (about 85 mgm. ■%), all the progeny possessed normal 
blood sugars. Result in F. demonstrated that high blood sugar 
is a simple recessive character genetically independent of albinism, 
for on crossing albino mice having high blood sugars with colored 
mice having normal blood sugars and breeding from their progeny 
(all colored with normal blood sugar) the second generation 
consisted of 7 albinos with high blood sugars, 21 albinos with 
normal blood sugars, 21 colored with high blood sugars, and 60 
colored with normal blood sugars, in close approximation to the 
theoretical 1:3; 3:9 ratio. The recessive nature of high blood sugar 
was confirmed by a back cross ratio of 45 normal to 44 high. 

Effect of insulin and of muscular exercise on protein metabolism. 
Chambers (W. H.) & Milhorat (A. T.), Proc. Soc. Exper. Biol. 
& Med. (N. Y.), 1926, 24, 170-171. 

If the dog had fasted 1 to 6 days before injection of insulin 
there was an increase in nitrogen excretion. If the fast had lasted 
7 to 14 days there was no increase. — J. C. D. 

High carbohydrate diet and its relation to blood sugar and glycogen 
contents of organs. Eisner (G.), Ztschr. f. d. ges. exper. Med. 
(Berl.), 1926, 52, 214-248. 

Graphical studies of the influence of hyperglycemia on the 
glycogen content of the liver were made on rabbits under the in- 
fluence of an unbalanced ration consisting of bran with excess sugar 
one day and starvation the following day. The blood sugar curve 
showed an extremely high and long maintained rise instead of the 
normal rise and duration. Glycogen storing ability disappeared 
while glycogenesis remained in rabbits which were not starved but 
overfed with sugar. On the other hand, those which were starved 
maintained the glycogen storing ability. Rabbits led on a regular 
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diet with added excess sugar, showed a low hyperglycemic curve; 
it rose little if at all. Thus glycogen can accumulate in the liver. 
■Glycogen occurrence in organs and hyperglycemia curves are here- 
by correlated. These findings give us an insight into the inter- 
mediary carbohydrate metabolism. — ^Author’s Abstract. 

Insulin in malnutrition. Fisher (L.) & Rogatz (J. L.), Am. J. Dis. 
Child. (Chicago), 1926, 81, 362. 

Based upon observations of 27 malnourished infants who were 
given insulin. Of these, 17 (BS^) showed increase in weight and 
improved nutrition, 5 gave indifferent results, and 1 died. The 
insulin was given intravenously or by hypodermoclysis in repeated 
small doses with no change in diet. Insulin, if administered in 
properly chosen cases of malnutrition in infancy, has been in the 
hands of the authors an effective if not an absolute remedy and 
deserves a trial when all other methods of feeding and manage- 
ment have failed. They advocate intravenous injection in cases 
of atrophy with acute toxicosis, intraperitoneal injection in atrop^ 
without acute toxicosis and subcutaneous injection in dystrophy 
with stationary weight. — M. B. G. 

Insulin by mouth. Fornet (W.), Wien. hlin. Wchnschr., 1926, 30, 
1109; Abst. J. Am. M. Ass. 87, 2040. 

Fornet mixes insulin with bile and administers it by mouth. 
It does not cause sudden hypoglycemia in diabetes, but he believes 
that it increases the sugar tolerance. In healthy subjects it pro- 
duces three symptoms peculiar to insulin, the same as if it were 
injected; the urine rotates polarized light to the left; the subject 
gains in weight, and sudden discontinuing of the administration 
of the hormone causes glycosuria. 

The utilization of protein, carbohydrate and fat in hjTpoglyceniia 
in diabetes requiring insulin. Gibson (R. B.), Greer (Lillian) & 
Barer (Adelaide), Am. J. Physiol. (Balt.), 1926, 76, 188. 

In hypoglycemia there is increased utilization of fat. Sugar 
metabolism is augmented at high glycemic levels, fat .metabolism 
at low levels. Total metabolism is augmented in the latter condi- 
tion, the hypoglycemia being incidental to metabolic changes. Pre- 
operative administration of insulin and glucose shifts acid-base bal- 
ance to alkaline side, which effect persists after long anaesthesia 
and is explained as due to binding of phosphoric acid. — C. I. R. 

The best method of insulin distribution in the management of dia- 
betes in children (Die optimale Insulin Verteilimg in der Behand- 
lung des kindlichen Diabetes mellitus). Priesel (R.) & Wagner 
(R.), Klin. Wchnschr. (Berl.), 1926, 5, 301-302. 
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Id' their first paper the authors advocated two injections at ‘ 
intervals of twelve hours, before breakfast and supper. They now 
advise in severe cases three injections of insulin, given morning, 
noon and night. In treating a severe case they found that even 
this had no effect. On further investigation it %vas found that the 
urine sugar was highest between 5 and 8 a. m., with very little 
blood sugar by S a. m. By giving the first injection at 5 a. m. be- 
fore the rise instead of at 8 a. m. after the rise, there was a reduc- 
tion in the urinary and blood sugar. The child improved alter 
this.— M. B, G. 

The best method of insulin distribution in the management of dia- 
betes in children (Die optimale Insulin Vcrteilung in der Behand- 
lung des kindlichen Diabetes mellitus). Priesel (R.) & Wagner 
(R.), Klin. Wchnschr. (Bert.), 1926, 5, 10-14. 

Sugar excretion curves in hourly inves.tigations show in insulin 
treated and in insulin free diabetes, a rise in the morning with a 
gradual drop toward noon. Three hour observations show that the 
influence of a rich carbohydrate diet at breakfast is more pronounced 
than a similar one at noon. The best method of administration 
of insulin is in 12-hour intervals with a larger first dose. Because 
of the greater sugar excretion in the morning, it is best to give 
the morning injection at 7 or 8 a. m. In very severe cases the 
daily amount is best distributed in three doses with six-hour inter- 
vals. The midnight dose advocated by some American authorities 
is not to be recommended, because it disturbs the night’s rest. A 
large dose in mid-day is not as efficacious as several small doses. 
These rules hold only for the best insulin preparations and other 
rules must be made for less potent ones. The assimilation of car- 
bohydrate and the anti-diabetic action of insulin reach the optimal 
point depending upon how near the blood sugar is to the normal 
limits. — M. B. G. 

Tljo pathology and therapy of diabetes in children (Die Pathologic 
nnd Therapie der kindlichen Znekerkrankheit) . Priesel (R.) & 
Wagner (R.), Brgebn. d. Inn. Med. u. Kinderh. (Berk), 1926, 
30, 536-730. 

This is a monograph on a timely subject by two authorities 
based upon their observations at the University of Vienna, Pediatric 
Department, in addition to a thorough review of the literature. 
American authors are freely quoted and acknowledgement made 
of work which has recently been done in America, especially by E. 
P. Joslin and A. P. Hartmann. The following is the subject mat- 
ter of the chapters: The etiology of childhood diabetes, Including 
the question of heredity, age distribution, grouping and constitu- 
tion. The clinical consideration of the symptomatology, Including 
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diabetic coma. Carbohydrate metabolism, acetone and fat metab- 
olism. Blood sugar curves with a discussion of the form in which 
sugar circulates. Management of diabetes in infants and children, 
both dietary and by insulin, including diets in detail for diabetic 
children, based upon Pirquet’s Nem system measurements. This 
is a very important chapter and is handled expertly. The influence 
of infection on diabetes, insulin resistance and the treatment with 
insulin are given in detail. The treatment of coma, hypoglycemia 
and the application of insulin, as well as foreign protein sensitiza- 
tion are next, and Anally there is the course and prognosis of dia- 
betes in children. An exhaustive biography, numerous charts and 
ninety-six illustrations are appended. — M. B. G, 

Glycosuria of the new-boni treated with insulin. Ramsey (W. R.), 
Am. J. Dis. Child (Chicago), 1926, 32, 790. 

A boy, full term, normal delivery, 2200 gram at birth, with a 
family history of diabetes, was placed on complemental feeding be- 
cause of loss of weight. He was admitted to the hospital at the 
age of four weeks arid three days, with the following symptoms: 
Continued loss of weight, polyuria, glycosuria, thirst and profuse 
perspiration. After the administration of 0.5 units of insulin every 
three hours before each feeding, the urine became sugar free and 
the weight began to increase. From then on he was found to have 
a low sugar tolerance with a blood sugar 0.225 to 0.263. Under 
treatment his tolerance was raised to 4.5 per cent carbohydrates 
in addition to 1000 cc. of whole lactic acid milk, at the age of 5 
months. He was still sugar fi-ee at the age of 7 months. 

— M. B. G. 

The pathogenesis of nutritional disturbances in infants. VIII. E.v- 
periniental dehydration and carbohydrate metabolism (Znr Patho- 
genese der Ernahrungsstorungen beim Saugling. E.xperiraentalle 
Exsildtoso and Kohlenhydratstoffwechsel) . Schiff (E.) & Cho- 
remis (E.), Jahrb. f. Kinderh. (Leipz.), 1926, 64, 42-79. 

Experimental dehydration produces diminution in glycogen con- 
tent of liver and fat increase; if continued, liver sets up a fat in- 
filtration. Rich protein feeding with dehydration produces low gly- 
cogen content in liver but high blood sugar. Blood sugar regula- 
tion is changed in hunger depending on amount of water content 
in child. The estimation of inorganic phosphorus in bipod shows 
that this change is due to processes occurring in the intermediate 
stages of carbohydrate metabolism. Hunger hypoglycemia in in- 
fants is analogous to insulin hypoglycemia with the exception of 
the amount of inorganic phosphorus in the blood. Hunger in older 
children and in adults is not followed by hypoglycemia immedi- 
ately; in older children this occurs on the third to sixth hunger day. 
The prompt ketonuria after twenty-four hour hunger with dehy- 
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dration, the absence of hypoglycemia, the increase of phosphorus 
in the blood, the characteristics of the blood sugar curve speak for 
disturbances of the pancreatic hormone. This -with acidosis, rela- 
tive or at times absolute hyperglycemia, are all analogous to dia- 
betic symptoms. One can speak of dehydration as being a pseudo- 
diabetic disturbance of the carbohydrate metabolism. With alka- 
losis there is a disturbance in carbohydrate metabolism. Keto- 
nuria and acidosis are used interchangeably by some but they have 
no relationship. Ketonuria can appear with either acidosis or 
alkalosis; it is only a sign of disturbed carbohydrate metabolism. 

— M. B. G. • 


Carbohydrate metabolism of infants with diarrhea, infections and 
acute intestinal intoxication. Tisdall (F. F.), Drake (T. C. H.) 
& Brown (A.), Am. J. Dis. Child. (Chicago), 1925, 30, 836. 

Infants with toxicosis, infections and fever were injected with 
insulin and glucose either subcutaneously or intravenously. The 
authors concluded that glucose injected into children with these 
conditions is not removed as rapidly as in normal infants. In these 
conditions there is a derangement of the carbohydrate metabolism 
but this disturbance is not associated with a primary insulin de- 
ficiency. The administration of insulin in these cases did not show 
any therapeutic influence. No positive evidence has been obtained 
that insulin per se when administered with carbohydrate to mal- 
nourished infants produces any beneficial results. The action of 
insulin is definitely hindered by the presence of fever or infection. 
In infants who have died of toxemia there is usually a large amount 
of fat in the liver and very little glycogen. The presence of gly- 
cogen helps protect the organism against toxemia so that there is 
definite rationale for the administration of glucose (carbohydrate) 
in toxemic conditions. — M. B. G. 

Concei-ning the relation of guanidine to parathyroid tetany. Collip 
(J. B.) & Clark (E. P.), J. Biol. Chem. (N. Y.), 1926, 67, 679-687. 

The curves for urea and non-protein nitrogen have been de- 
termined in dogs treated with various guanidine salts. These curves 
are contrasted with similar ones obtained in dogs submitted to 
parathyroidectomy. The results are interpreted as opposed to the 
guanidine theory of parathyroid tetany. — Author’s Abstract. 

The eflect of bleeding upon the serum calcium of thjToparathy- 
roidcctomized dogs. Swingle (W. W.) & Wenner (W. F.), Am. 
J. Physiol. (Balt.), 1926, 75, 372-377. 

Withdrawal of considerable quantities of blood from dogs 
suffering from parathyroid tetany promptly relieves the symptoms 
temporarily, and induces a marked rise in the level of the serum 
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calcium. The abatement of symptoms coincides with the rise in 
serum calcium. Within ten or twelve hours after bleeding the 
calcium content of the blood again decreases and tetany again be- 
comes manifest. Continued bleeding does not induce further in- 
crease in the serum calcium. The remission of tetany symptoms 
which follows bleeding cannot be considered good evidence that 
such procedure diminishes the concentration of a toxic substance 
in the circulating blood. Heretofore this fact has constituted one 
of the main props of the toxin theory of tetany. — ^Author’s Abstract. 

The histogenesis of the thjuuus as shown by tissue cultures, trans- 
plantation and regeneration. Popoif (N. W.), Proc. Soc. Exper. 
Biol. & Med. (N. Y.), 1926, 34, 148-151. 

The author used rabbits. He studied the growth of the thy- 
mus by means of tissue cultures and by transplants. The epitheli- 
um gives rise to the reticulum but the lymphocytes infiltrate from 
outside or arise from connective tissue, which has invaded the 
gland. — J. C. D. 

EiTects of thyroxin on the gaseous exchange of the white rat. Ar- 
nold! (W.), Ztschr. f. d. ges. exper. Med. (Berl.), 1926, 53, 
249-259. 

The author describes and illustrates an open system of gas 
analysis and tabulates findings of oxygen consumption after in- 
jection of thyroxin subcutaneously. In doses .02 mgm. per kgm. of 
animal augmentation of oxygen consumption is not constant. Aug- 
mentation is observed after injection of 0.4 mgm, per kgm. In- 
jection of 0.5 mgm. per kgm. produces a rise lasting for 4 hours; 
this rise then falls till the twelfth hour and again rises on the 
seventeenth hour and stays up till the nineteenth hour. In these 
animals an augmentation in (he oxygen consumption is also ob- 
served between the fifth and eighth day following injection of 
thyroxin. It is yet to be tested whether injection of diluent with- 
out thyroxin would produce such changes. If the augmentation 
of oxygen consumption lies within the limits of spontaneous 
changes, only a typical course of changes is deciding. — ^Author’s 
Abstract. 

Cardiac disturbances in Basedow’s disease (Les troubles cardiaques 
chez les Basedowiens). Bickel (G.), Schweiz. Med. Wchnschr. 
(Basel), 1926. 11, 261-267. 

This valuable paper is based upon a study of 80 hospitalized 
patients and includes a survey of the literature of representative 
writers. Cardiac derangements in exophthalmic goiter patients go 
through the same phases of evolution as cases of primary heart dis- 
ease, varying from mild functional disturbances to the grave car- 
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diac disorders. The first or incipient phase of the syndrome is 
characterized by a heart rate of 100 to 150 per minute, varying 
%vith emotions, fatigue, menstruation, and infections. These vari- 
ations are regarded as pathognomonic. A combination of vagotonia 
and sympatheticotonia in practically every patient is constant, re- 
sulting in amphotonla (Danielopolu). A predominance of vago- 
tonia in exceptional cases explains the paradoxical instance in which 
bradycardia is observed. Palpitation, precordial distress and dis- 
comfort are complained of in the incipient stage. The systolic im- 
pulse is exaggerated and is often accompanied by presystolic vibra- 
tion. There may he a duplication of the second sound. In about 
50% of cases an inorganic murmur, systolic in time, located over 
almost any part of the precordium is noted. Occasionally this 
is heard over all the cardiac orifices, but without the definite 
transmissions observed in primary valvular lesions. Rarely there 
is observed in the second left intercostal space a distant friction 
sound, the interpretation of which is still doubtful. Auscultation 
and fluoroscopic examination reveal a slight increase in size of the 
heart. The cervical and other vessels throb in a manner resembling 
the findings in aortic insufficiency; the radial pulse, on the other 
hand, evinces a weakness in volume (dissociation of the cardio- 
radial impulsation. — Oddo). Often the pulse is bounding. Capil- 
lary pulsation is likewise characteristic. The arterial tension may 
be increased, normal, or diminished, varying with the type of the 
illness and the stage of the disease. The increase during the in- 
cipient stage of the disease is attributed by Adler and Krauss to 
hyperadrenalemia. Instead of the adrenalin, piloearpin, eserine, 
and atropin tests which are impractical to the general practitioner, 
the author suggests the ocular-cardiac test, which reveals the vagus 
excitability, and the orthostatic test, indicating the tonus of the 
sympathetic nervous system. The former, practiced in a gentle, 
sustained manner, gives a positive result as a rule, the pulse rate 
often falling from 150 to 100 or lower. An inverse reflex may re- 
sult from painful pressure on the eyeballs by the observer. The 
orthostatic test consists in having the patient quickly change from 
the recumbent to the standing position, when the heart rate is 
markedly increased. Prom these tests one may form a general 
idea of the excitability of the excellerators and inhibitors of the 
heart. 

The second or intermediary phase is that of profound thyroid 
intoxication. Cardiac disturbances may here be divided into five 
types; (a) Simple tachycardia, often exceeding 150 per minute; 
(b) paroxysms of tachycardia with a rate of 170 to 180; (c) very 
exceptionally, the intensification of heart rapidity assumes the pic- 
ture of true paroxysmal tachycardia, recognized by its suddenness 
of occurrence and disappearance, with a rate of 200 or more per 
minute (Bickel, Dill, Bamberger, Granet, and Oddo) ; (d) pure 
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extra-systolic arrhythmia, which is Infrequently observed;' (e) com- 
plete arrhythmia (fibrillation, flutter, or fibrillo-flutter of auricles) 
commonly seen. This may occur paroxysraally, intermittently, or 
permanently, and may lead to a fatal termination. Fibrillation and 
flutter must not be confused with paroxysmal tachycardia, and may 
continue for weefes, months, or years. The patient may adapt him- 
self to the condition and become relatively comfortable. The heart 
is increased in all diameters, becoming globular in shape; the 
sounds become less intense, and the blood pressure is relatively 
lower, indicating a tendency toward decompensation. 

The third clinical type is the phase of confirmed cardiac fail- 
ure. This is announced by a systolic apical murmur of dilatation 
in association with the emaciation and asthenia incident to the 
disease. Ausculation reveals almost constant arrythmia with the 
tachycardia still evident. Cardiac asthma or edema of the lungs 
may supervene. Right ventricular insufliciency is much more fre- 
quent, rarely resulting in pulmonary stasis and congestion of the 
renal and hepatic structures and anasarca. Despite the fact that 
these patients appear to be moribund, it is interesting to note that 
occasionally there is marked regression of all the other signs and 
symptoms of Basedow’s disease. Circulatory insufficiency from 
cardiac failure results in a devascularization of the thyroid similar 
to that produced by surgical ligation, with reduction in size of the 
organ. 

Heart failure is no doubt the usual cause of death in Base- 
dow’s disease. Death may occur suddenly, either directly from 
heart failure, or from operative intervention, during which the 
anesthetic may play a determining role. 

The pathologic anatomy of the heart in Basedow’s disease con- 
sists essentially in an increase of the volume of the organ. Micro- 
scopically there are observed degenerative changes in the muscular 
fibers with fatty infiltration, and inflammatory islets interstitially 
and perivascularly located, consisting especially of lymphocytes. 
Disseminated necrosis is likewise occasionally seen. 

The toxic theory in explanation of the cardiac phenomena oc- 
curring in Basedow’s disease is the most acceptable. This is asso- 
ciated with an intervention of the cardio-regulator nerves which 
indeed play the most important rOle and is largely the cause of 
myocardial hypertrophy. The tachycardia is especially due to an 
abbreviation of the diastolic periods, as a result of which the filling 
of the chambers of the heart becomes defective'. The auricle rem- 
edies this by a more vigorous contraction, not without speedy fa- 
tigue. The work of the left ventricle is increased by the aug- 
mentation of peripheral demands. Because of the extreme increase 
of basal metabolism, most of the organs of the body require a 
marked increase of blood supply and drainage. The thyroid itself 
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in Basedow’s disease requires five to six times more blood than 
the normal organ. Thus there results a deviation from habitual 
paths of a great quantity of blood directed toward the thyroid and 
head, which in serious cases amounts to more than a liter per 
minute. The loss of blood from elsewhere is incapable of being 
compensated, and is at the price of serious overdriving of the left 
ventricle. Through the slow, progressive intoxication of the nerv- 
ous regulators of the heart, the vago-sympathetio mechanism is 
capable of producing sudden death. The direct intoxication of the 
myocardial structures through toxins in the blood is a supple- 
mental factor lending itself toward the totality of results. 

The prognosis in serious cardiac difficulties associated with 
Basedow’s disease is much less grave than in primary cardiac con- 
ditions, for we frequently observe complete cure in patients whose 
hearts appear absolutely incurable. On the other hand, it is often 
infinitely more grave, for one frequently sees a sudden termination 
in patients in whom the cardiac perturbations were apparently 
benign. The Basedowian heart conditions require less considera- 
tion than the primary intoxication. It could be stated that cure 
of the Basedow syndrome is generally followed by cure of the car- 
diac status, the exceptions being instances in which the myocardium 
is independently or sequentially badly degenerated. 

Treatment concerns itself with the management of the thy- 
rotoxicosis. Direct treatment of the heart itself is of secondary im- 
portance. During the period of tachycardia with marked subjec- 
tive complaints, such sedatives as valerian are useful. Arrythmia 
may require eserine or quinidine. During the period of confirmed 
arrhythmia, quinine and quinidine counteract fibrillation and flutter. 
In arrhythmia with signs of decompensation, digitalis is indispen- 
sable. In partial heart block of the bundle of His, digitalis may 
calm the ventricular excitement, Quinidine may be employed com- 
bined or alternating with digitalis. Ouabain may also be consid- 
ered in this connection. The author believes that the condition 
of the circulatory system is of greater prognostic value and is a 
more important factor in the determination of treatment than are 
basal metabolic studies. Moreover, he emphasizes the importance 
of the judicious management of the Basedowian syndrome itself 
as a final cure of the resultant cardiopathy. — I. B. 

Roentgenotherapy in exophthalmic goiter. Borak (J.), Strahlen- 
therapie (Berl.), 1926, 2.1, 519; Abst. J. Am. M. Ass. 87, 2134. 

In early acute cases Borak irradiates the entire thyroid and 
the region of the thymus with 2 to 4 Holzknecht units, depending 
on the severity of the condition, using a 4 mm. aluminum filter. 
This dose is repeated at intervals of 4 to 8 days, followed by a rest 
of 3 to 4 weeks. Acute cases are usually more or less improved 
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after one such treatment, but chronic cases do not show improve- 
ment until after 2 or 3 series of treatments. In the second and 
third treatment in each series the thyroid alone is irradiated, the 
surface being divided into zones. Bach zone is treated separately, 
but indirectly the whole gland receives some irradiation. He gives 
only 4 series. An operation is suggested, if results are not seen 
4 months after the beginning of the treatment. An average of SO 
per cent of his cases improved in from 1 to 4 monihs, and about a 
third subsequently became free from symptoms. 

Cretinism and my-vedema produced experimentally in swine. Cay- 
lor (H. D.) & Schlotthauer (C. F,), Am. J. Physiol. (Balt.), 
1926, 70, 141-148. 

Swine are very satisfactory animals for the production of ex- 
perimental cretinism and myxedema, because of their peculiar 
anatomy and physiology. They respond quickly to thyroid deficiency 
with definite symptoms. Distinct parathyroid glands were not found 
in swine, but islands of parathyroid tissue were demonstrated in 
accessory thyroid glands. Parathyroid tetany did not develop in 
swine following complete thyroidectomy. The age at which thy- 
roidectomy was performed was of importance. The animals which 
were operated on before puberty showed a more marked reaction. 
Swine from which the thyroid had been removed apparently were 
hypersusceptible to disease. — Author's Abstract. 

A contribution to the iodine treatment of goiter in children (Ein 
Beitrag zur Krdpfbehandlung mit Jod bei Kindern), Heid, 
Miinchen. med. Wchnschr., 1926, 7, 287-288. 

The author found goiter almost universally present in children 
of 38 schools in the district of Heppenheim. Everyone in the 
schools, including teachers, irrespective of whether goiter was pres- 
ent, was given iodine tablets largely in the form “Dijodyl," each 
dose corresponding to 0.006 gms. of iodine. Very satisfactory re- 
sults were obtained, as a consequence of which this treatment has 
become so popular that in some districts the entire population is 
taking prophylactic treatment. It is suggested that where goiter 
is endemic, the children, especially of pre-school age, should be 
given small doses of iodine for two months twice yearly. — 1. B. 

Pathogenesis of sporadic cretinism. Herrman (C.), Tr. Am. Pediat. 
Soc., 1926; Am. J. Dis. Child. (Chicago), 1926, 33, 782-783. 

The symptoms of Sporadic cretinism are not due solely to 
hypothyroidism; other members of the endocrine system, more espe- 
cially the anterior lobe of the pituitary gland, are probably involved. 
As Biedl says, the thyroid gland, if not the conductor, is at least 
the first violin of the incretory concert. The absence of thyroid 
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secretion probably impairs the function of the pituitary gland. In 
some mammals, the removal of the anterior lobe of the pituitary 
gland causes a retardation of skeletal growth similar to that caused 
by thyroidectomy. In tadpoles, thyroid feeding causes a rapid 
metamorphosis, unassociated with any increase in size. According 
to the latest view (Kendall), the thyroid secretion acts as a cata- 
lytic substance, and stimulates chemical changes in all the cells of 
the body. The increased metabolism results in metamorphosis. In 
sporadic cretinism the absence of this stimulation causes delayed 
metamorphosis which manifests itself in retardation of skeletal 
growth, dentition, closure of fontanels and sutures, and the umbili- 
cal ring. Disturbances of thyroid function, as shown by enlarge- 
ment, are common even in regions (supposedly) free from endemic 
goiter. The enlarged thyroid gland, being visible and palpable, is 
not easily overlooked; hypothyroidism is not so easily detected. 
There are individual differences in the functional efficiency of the 
thyroid gland. Inefficiency may not be evident until an extra de- 
mand is made on it by infection, toxemia or psychic trauma. Such 
a congenital inferiority is analogous to Gowers’ abiotrophy, a defect 
in vital endurance. Heredity plays an important part in the dis- 
turbances of the thyroid gland. Several subjects in one family may 
be affected. Such disturbances may be of a different character in 
each, and the tendency may manifest itself in disturbances of other 
members of the endocrine system. In cases of sporadic cretinism 
the family history may show little evidence of disturbances of the 
endocrine system, because, previous to 1890, the successful treat- 
ment of hypothyroidism with thyroid extract was unknown, so that 
these patients were sterile; defective embryos fail to mature, or if 
they mature may be stillborn or die shortly after birth; the func- 
tional inefficiency of an endocrine gland may not manifest itself 
until late in life, so that patients who die young may show no 
definite signs of such inferiority. Endemic and sporadic are rela- 
tive terms. Enlarged thyroid glands are not uncommon in regions 
(supposedly) free from goiter. There are no pathognomonic symp- 
toms which serve to differentiate between endemic and sporadic cre- 
tinism. Those which are usually given are not sufficient. It seems 
probable that in districts in which cretinism is endemic, besides 
injurious unsanitary local conditions, which put an extra burden 
on the thyroid gland, there is an inferior degenerated stock. Vil- 
lages situated in mountainous districts were segregated until re- 
cently, Hypothyroid subjects, being inferior, less ambitious and 
adventurous, would remain at home, and as their choice would be 
restricted, intermarriage would be common. This would favor the 
appearance of unfavorable recessive factors. In this respect con- 
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sanguinity would be a contributing cause. If subjects carrying 
these unfavorable recessive factors migrated to other countries, 
some . of their children might be hypothyroid, and would be con- 
sidered cases of sporadic cretinism. 

Cretinism. Follow up report of eight cases. Kerley (G. G.), Arch. 

Pediat. (N. Y.), 1926, 43, 94. 

These patients were followed up for periods from a few weeks 
to twenty-six years in some instances. It was found that they 
showed improvement in the physical direction but never reached 
their physical age mentally. They could be trained to do manual 
labor, a little elementary reading, but not arithmetical problems. 
In cases of complete absence of the thyroid gland, organotherapy in 
the form of thyroid extract had to be administered continually. 
Discontinuance of the extract was followed by retrogression. 

— -M. B. G. 

Myxedematous ascites removed by thyroid extract. Marsh (H. E.), 

Am. J. M. Sc. (Phila.), 1926, 172, 5S5-588. 

A woman, 37 years of age, came for examination February, 
1924, for an enlargement of the abdomen. Previous to the onset 
of this she had noticed swelling of her hands, feet and jaw, and 
her skin had assumed a yellowish pallor. She had begun to slow 
down physically and complained of her hands and feet being cold. 
Her menstrual period ceased two months before coming for exam- 
ination. Her appearance suggested late pernicious anemia or ne- 
phritis. The face and mucous membrane were pale, the tongue 
thick and beefy, the skin dry, and the abdomen was protuberant 
and symmetrical with a distinct fluid wave. The blood pressure 
was 118-80, pulse 88. Hemoglobin 55%, erythrocytes 4,290,000, 
leukocytes 8200, and differential count normal. An exploration of 
the abdomen was negative except for three gallons of yellowish 
fluid which was removed. The ascites gradually reformed. A 
basal metabolic rate was then made which was minus 37%. Fol- 
lowing the administration of thyroxin improvement was noticeable 
within a few days. Her mentality, which had been sluggish, be- 
came more alert, her skin began to scale and for the first time in 
months she felt warm and perspired slightly. Her systolic blood 
pressure rose to 140 and her basal metabolic rate to minus 14 two 
weeks after the first thyroxin administration. A month later the 
basal metabolic rate was plus 7. She was then given 2 gr. of thy- 
roid extract three times a day. The ascites entirely disappeared 
and the edema of the face, hands and feet cleared up. The middle 
of April she menstruated for the first time. Since that time she 
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has been taking 2 gr. of thyroid extract twice daily and has re- 
mained in perfect health. — Author’s Abstract. 

Observations on the heart in my.\'edenia. Means (J. H.), Boston M. 

& S. J., 1926, 195, 455. 

Two cases of cardiac complications in myxedema are reported, 
the first a woman with cardiac dilatation in myxedema. This case 
appears to be similar to those published by Zondek and by Fahr. 
It is pointed out that the condition is not common in myxedema. 
The second patient was a man with myxedema who developed angi- 
nal pain when the dose of thyroid was increased. There seemed 
to be a definite relationship between the amount of the drug and 
the amount of angina pectoris. With no thyroid the patient is 
myxedematous and free from angina; when sufficient thyroid is 
given to raise his metabolism to a normal plane he has angina. 
It was thought that increased blood flow is responsible. It is con- 
cluded that the discovery of any cardiac disturbance in myxedema 
is direct indication for very gradual thyroidization. With patients 
who under thyroid medication develop toxic cardiac symptoms of 
any sort, one must be content with maintenance at a metabolic level 
below that at which the toxic symptoms occur. — Author’s Abstract. 

Growth and goiter (Wachstuni und Kropf). Pfliiger, Miinchen. med. 

Wchnsohr., 1926, 14, 566-568. 

The stunted growth in hypothyroidism and the augmentation 
in height in youths with Basedow’s disease would seem to lend sup- 
port to the view that during the growing period of life simple goiter 
retards physical and mental development. Hunziker is quoted as 
having observed among Swiss recruits that the average stature was 
smaller in direct proportion with the increased size of goiter; thus 
he assumed that goiter retards growth. There are, however, other 
factors in the mountainous valleys of Switzerland which might re- 
tard growth, among which are mal- and sub-nutrition, overexertion, 
cretinism, inbreeding, lack of sunshine, and racial peculiarities. 
Indeed, it is observed that the Swiss people are generally small, 
even in the absence of goiter. In a subsequent study among goi- 
trous school children, Hunziker discovered, to bis astonishment, 
that between the ages of 7 and 16 there was no retardation, but 
rather an augmentation of physical and mental growth. Other ob- 
servers, eminently Schidtz in Norway and Schlesinger in Strassburg, 
came to the same conclusions. In 1925, in a study of the relation 
of growth to goiter in endemic goiter regions in Baden (cretinism 
was disregarded), the author paid special attention to parenchyma- 
tous thyroid enlargement. He measured 9540 school children vary- 
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ing in age between 7 and 20 years, and concluded that in endemic 
regions adolescents with large thyroids show no retardation in 
growth. Pfliiger further concludes that enlarged thyroids among 
adolescents in endemic goiter districts are associated with a degree 
of hyperthyroidism. — I. B. 

Discussion on the diagnosis of malignant diseases of the thyroid 
gland. Proc. Roy. Soc. Med. (Lond.), 1925, 18, 25-40. 

In this discussion Mr. James Berry, Dr. Scott Williamson, Mr. 
Wilfred Trotter, Mr. A. J. Walton and Mr. T, P. Dunhill were the 
participants. Berry stated that an early diagnosis of malignant 
disease of the thyroid gland is difficult. The rarity of the disease, 
the proneness to regard all thyroid swellings as of simple nature, 
and the fact that malignancy is not obviously tangible until ad- 
vanced, all make for a belated diagnosis in which the glandular 
capsule is already penetrated. The mass in definite malignancy 
of the thyroid, though still following the movements of deglutition, 
cannot be moved upon the trachea, as innocent goiters, unless in- 
flamed, usually can. Paralysis of the vocal cords, dysphagia, wide 
distribution and induration of the mass, the occurrence of hard 
irregular masses within the goiter, are valuable aids in diagnosis. 
Small tensely filled cysts within a goiter of areas of fibrosis and 
calcification, are innocent but apt to lead to a suspicion of malig- 
nancy. Hemorrhage into or around a goiter, with associated rapid 
swelling, pain or pressure symptoms, may similate malignancy, but 
usually occurs in cystic goiters and adenomata. Trotter called at- 
tention to the need of discriminating between carcinoma of the 
cervical esophagus and malignant disease of the thyroid. This is 
due to the fact that paralysis of the vocal cords and swelling of the 
thyroid are commonly secondary to carcinoma of the esophagus. 

—I. B. 

Symptom comple.v resembling hyperthyroidism without increased 
metabolism. Strouse (S.) & Binswanger (H. P.), J. Am. M. Ass. 
(Chicago), 1927, 88, 161-164; Abst. A. M. A. 

The authors analyze thirty-two cases which presented the symp- 
tom complex closely resembling so-called hyperthyroidism without 
changes in the basal metabolic rate. This complex has been known 
for some time under various names, but except for one report made 
during the course of this study, these patients have not been treated 
with iodine. The authors believe the results of such treatment 
justify the opinion that the symptoms and signs of this complex 
are associated with iodine deficiency. Iodine medication relieved 
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fhe symptoms but did not affect tbe basal metabolic rate. The sug- 
gestion is offered that the condition may be one of disturbed thyroid 
function. Probably it does not represent a true primary clinical 
entity, but it may be a secondary functional manifestation of disease 
processes elsewhere in the body. 

The syndrome of thjTotoxicosis and its reaction through the admin- 
istration of small doses of iodine (Das Thyrotovikosesjmdrom nnd 
seine Reaktion bei kleinen Joddosen). Walberg (J.), From the 
Medical Polyclinic of the University of Helsingfors in the service 
of Dr. R. Ehrstrom. (Helsingfors, 1926, 148.) 

This is an excellent presentation of the subject based upon the 
study of a series of 20 cases, along with deductions from the work 
of many other observers. Under the abstract consideration of the 
subject the author employs the term thyrotoxicosis as including the 
group of conditions beginning with a clearly defined Basedow’s dis- 
ease, down through the “Basedowoids,” the “forme fruste,’’ and 
toxic adenomata, to those conditions bordering on a symptomatology 
corresponding to the simple neuroses. The syndrome of thyrotoxi- 
cosis centralizes Itself primarily in a disturbed thyroid function 
which is revealed by altered basal metabolism, alimentary glyco- 
suria, and blood pressure changes. The variability in types of thy- 
roid hyperfunction is due to the fact that no symptom is decidedly 
pathognomonic and clear cut; all symptoms may appear in varying 
combinations and degrees of severity. In the series of cases studied 
the results of the administration of small doses of iodine were ob- 
served. Sensitivity to iodine by these patients manifested itself in 
the following ways; 1. A primary improvement (the iodine remis- 
sion), the promptness of which is in direct proportion to the thy- 
roid toxicity. The remission is of general nature, including a de- 
cided drop in the basal metabolic rate and pulse rate, recession of 
the exophthalmos, and cessation of diarrhea. 2. Following this 
there is a secondary recurrence of all symptoms during treatment, 
the severity of the clinical picture being in direct proportion to the 
severity of the primary toxicity. Indeed, this return of symptoms 
may in the severer cases become graver than it was before the 
beginning of iodine administration. 3. When iodine administration 
is interrupted, there is likewise a marked recurrence of symptoms 
due to the rapidly rising toxicity. This becomes worse, reaching a 
clinical picture far graver than existed before the administration 
of iodine. The author concludes that iodine administration in thy- 
rotoxicosis is merely a palliative procedure. The only rational use 
of iodine appears to be in connection with the preoperative prepara- 
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tion o£ these patients. A warning is sounded against the use of 
iodine in thyrotoxicosis as a curative agent, especially in the severe 
forms of the disease. — I. B. 

Xai'colepss’ — a ss’mptom complex. Weech (A. A.), Am. J. Dis. 

Child. (Chicago), 1926, 32, 672. 

A case report is given of a girl, aged seven years, with a symp- 
tom complex corresponding to narcolepsy as described by Gelineau. 
This patient improved markedly on thyroid extract. The term emo- 
tional asthenia is suggested to describe the sudden attacks of weak- 
ness which narcoleptic patients may experience following excitement. 
Some of the cases may be classified as symptomatic narcolepsy where 
the emotional asthenia is absent. One child, eleven years of age, 
belonging to the latter group of symptomatic narcolepsy, did not 
improve on thyroid extract. The author suggests that narcolepsy 
is a symptom complex depending on injury of a localized brain area 
and is not a clinical entity of a special disease. — M. B. G. 
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